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(57) Abstract: Compounds of fonnula 
(I) in which: each A is independently 
hydrogen, Ci^Ikyl optionally substituted 
by hydroxyl, Ci^alkoxy, Ci^alkenyl 
or Ci.(acyl group or a halogen atom 
or hydroxyl, CN or CF3 group; R3 
(I) is hydrogen, methyl or ethyl; R4 is 

an optionally substituted aromatic 
carbocyclic or heterocyclic ring; Z is an 
O or S atom, or an NH or CH2 group, 
or a single bond, at the 3 or 4 position 
of R4 relative to the carbonyl group; 
R5 is an optionally substituted aromatic 
carbocyclic or heterocyclic ring, or 
an optionally substituted, saturated or 
unsaturated, carbocyclic or heterocyclic 
ring; and Q is (a) Where X. Y, Rl and R2 
aie as defined in claim 1; are antagonists 
of a human 1 iCBy receptor. 
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CARBOXAMIDE COMPOUNDS AND THEIR USE AS\ANTAG0NISTS OF A HUMAN IICBY RECEPTOR 

This invention relates to a method of treatment using an antagonist of the human 1 ICBy 
receptor, a new therapeutic use of a class of carboxamide compounds which are 
5 antagonists to a human 1 1 CBy receptor; also to novel compounds within that class, and to 
methods for making the coinpounds. 

International Patent Application Publication Number WO 01/21 577 (Takeda Chemical 
Industries Ltd.) discloses certain bisaryl compounds as melanin concentrating homione 
10 antagonists. 

WO 98/00401 (Merck & Co, Inc.) discloses benzamide derivatives as j&brinogen receptor 
antagonist prodrugs. 

1 5 European Patent EP 0358118 {Boehringer Mannheim GmbH) discloses certain bisaryl 
compounds as inhibitors of erythrocyte aggregation and useful in the treatment of cardiac 
and circulatory disease. 

European Patent Application EP 0 968 999 (Mitsui Chemical Inc.) discloses certain 
20 anilide derivatives useful in the treatment of arrhythmia. 

WO 99/01 127 (SmithKline Beecham) discloses certain J\r-[(amino alkoxy)phenyl] 
benzamides that are active as CCR5 recqptor ligands, including the compounds 
iV-[4-[2-[bis(l'-methylethyl)amino]ethoxy]-2-fluorophenyl]-[l ,1 -biphenyl]-4- 

25 carboxamide and iV-[4-[2-[bis(l-methylethyl)amino]-ethoxy>phenyl]-[l,l-biphenyI]-4- 
carboxamide. Also WO 99/06146 (SmithKline Beecham) discloses certain substituted 
anilides that are antagonists of the CCR5 receptor, including the compounds: 
biphenyl-4-carboxylic acid [4-(2-dimethylamino-ethoxy)-phenyl]-amide, 
biphenyl-4-carboxyIic acid [4-(2-diisopropylamino-ethoxy)-phenyl]-amide, 

30 J\^[4-(2-^sopropylaimno-ethoxy)-phenyl]-4-phenoxy-benzamide, 
i\r-[4-(2-didhylamino-ethoxy)-phenyl]-4-pheaoxy-benzamide, 
M[4-^Hiiisopropylamino-ethoxy)-phenyl]-3i3ihenoxy-benzamide, 
JV^[4-(2-diefhylamino«ethoxy)rphenyl]-3-phenoxy-benzamide, 

1 
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4H:yclohexyl-iSr-[4-(2HJusopropylammo-efto^^ 
4-cycloh«*yl-N -[4-C2-<lie%lainin()-ethoxy)-phenyl]-benzaim 
4-benzyl-W-[4-(2Hfiisopropylammo-efeoxy)-phenyl]-^ 
4-benqrl-N -[4-(2HiiethylaDuno-ethoxy)^^ 
5 4'-efliyl-biphenyl-4.carboxylic add [4-(2-diisopropylamino-ethoxy>phenyl]-amide, 
and 4'-etbyl-bipheiiyl-4-carboxylic add [4-(2-KKethylamino-ethoxy>phenyl]-aimde. 

The present invention is based on the finding that a class of caiboxamides overlapping 
with the above-mentioned benzamides and anilides, are, surprisingly, antagonists of a 
10 human llCBy receptor disclosed in Nature 400, 261-265 (1999). 

Accordingly fliese compounds are believed to have a role in preventing, ameliorating or 
correctmg dysfunctions or diseases, mchiding, but not limited to, infections such as 
bacterial, fimgal, protozoan and viral infections, particularly infection caused by HTV-l or 

15 HIV-2; pain; cancers; diabetes; obcsitjr, feeding and drinking abnormalities, such as 
anorexia and bulimia; asthma; Parkmson's disease; both acute and congestive heart 
Mure; hypotension; hypertension; urinary retention; osteoporosis; angma pectoris; 
myocardial infarction; ulcers; allergies; benign prostatic hypertrophy; psychotic and 
neurological disorders, including anxiety, schizophreiua, manic depression, delirium, 

20 dementia or severe mental retardation; and dyskinesias, such as Huntington's disease or 
Gilles de la Tourette's syndrome, among others, hereinafter referred to as **the 
Disorders". 

According to tiie present invention fliere is provided a metiiod of treating tiie Disorders 
25 which comprises administering to a mammal suffering fit)m one or more of flie Disorders 
an effective amount of a compound of formula (I), or a phannaceutically acceptable salt 
or solvate thereof, in which: 

A 

2 
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each A is iiidq)aidently hydrogen, a C]^ alkyl optionally substituted by hydroxyl, Ci^ 

alkoxy, Ci^ alkenyl or Ci.6 acyl groxxp or a halogen atom or hydioxyl, CN or CF3 group; 
R3 is hydrogen, methyl or ethyl. 
Preferably R3 is methyl. 
5 R4 is an optionally substituted aromatic carbocyclic or heterocyclic ring. 

Z is an O or S atom, or an NH or CH2 group, or a single bond, at the 3 or 4 position of R4 
relative to the carbonyl group. 
Preferably, Z is a bond. 

More preferably, Z is a bond at the 4-position of R4 relative to the carbonyl group. 
10 R5 is an optionally substituted aromatic carbocycUc or heterocychc ring, or an optionally 
substituted, saturated or unsaturated, carbocyclic or heterocyclic ring. 
Preferably, R5 is a phenyl ring. 

R1 

15 / 
andQis -X-Y-N 
\ 

R2 

20 (a)where X is an O or S atom, preferably an O atom; 

Y is a linear or branched C2-4 alkylene groiq), preferably d C3 aDcylene group, optionally 

substituted by a hydroxyl group, or is a cycloalkylene groixp, 

Rl and R2 are independently a linear or brandied Ci^ alkyl, preferably ethyl; phenyl Cj. 

6 alkyl group; or 
2S (b) where X is an O or S atom; 

Y is a linear or branched alkylene group, optionally substituted by a hydroxyl group, 
Rl and R2 are linked to form a 5, 6 or 7-membered ring, preferably a 5-membered ring, 
optionally containing one or more further heteroatoms selected &om O, S or N, where N 
or C ring atoms are optionally substituted by Ra, -CO-Ra, -CO-NH-Ra, or CO-O-Ra, 

30 where Ra is a linear or branched Ci-6 alkyl or aryl gjcoup; and the 5, 6 or 7-membered 

ling is optionally fused to an optionally substituted benzene ring, or a ring atom of the 5, 
6 or 7-membered ring is optionally linked by a single bond or methylene group to Y; or 
(c) where X is an O or S atom, 

3 
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Y is a alkylene groiq), Rl is a C2-4 alkylene group linked to Y to fonn a 5 or 6 
membered ring and R2 is a linear or branched Cj^ alkyl group; or 

(d) v^iiere X is aN atom, 

Y is a C2-4 aDgrl^e groiq), Rl is a alkylene groiqj linked to 
5 mmbered ring and R2 is a linear or branched C 1 ^ alkyl gioiq). 

Alkyl groups, including alkyl groups that are part of alkoxy. acyl, etc groups, typically 
contain 1 to 6 carbon atoms, and may be linear or branched, such as methyl, ethyl, i- 
propyl and t-butyl, and optionally substituted by hydroxyL Aryl groups are typically 

10 phenyl, but may include bicydic groups such as naphthyl. Cycloalkyl groups typically 
contain jfrom 3 to 7 carbon atoms. Heterocyclic groiq)S may be monocyUc 5 to 7 
meinbered rings containing up to three hetero atoms, such as pyddyl or imidazole, or 
bicyclic, especially heterocyclic rings fused to benzene rings, such as benzoxazole or 
benzimidazole. Aiyl, cycloalkyl and heterocycUc groups may be optionally subsituted by 

15 up to three substituaits, which may suitably be selected ftom aryl, alkyl, alkoxy, halogen, 
hydroxy and cyano, or by linked substituents such as dioxymethylene. 

Suitable aromatic rings for use as R4 include phenyl, pyridyl, thienyl, furanyl and 
pyrazolyl. Suitable optional substituents for R4 include halogen, CF3, Ci^ alkyl, 
20 alkoxy. R4 may have 2 or 3 substituents, but preferably has only 1 substituent in addition 
to Z, or more preferably is unsubstituted ^art from Z. Particularly suitable substituents 
for R4 include chloro, fluoro, trifluoromethyl, methyl, methoxy. 

R5 may be monocyclic, for example thienyl, fiiranyl, imidazolyl, oxadiazolyl, phenyl, 
25 pyridmyl, cyclohexyl, piperidinyl, piperazinyl, pyrazinyl, pyrimidinyl; or a fused bicyclic 
ring system, for example n^hfhyl, 3,4-dioxymcfliylene-phenyl, benzofuranyl, indolyl; or 
a bicyclic system in which a monocyclic ring has a cyclic substituent such as oxadiazolyl, 
benzyioxy. Suitabie optional substituents for R5 include halogra, CF3, CF3O, CHF2O, 

CN, amino, mono- or di-Ci^ alkylamino, Ci^ alkyl, Ci^ alkoxy, Ci^ acyl, C]^ alkyl- 
30 S-, Ci^ alkyl-S02-, alkenyl, phenyl-Ci-6 alkyl, pfaenyl-Ci^ alkoxy. R5 may have 
2 or 3 substitueiits, but preferably has only 1 substituent, especially in the para position 
relative to Z. Particularly suitable substituents for R5 include chloro, fluoro, 
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trifluoromelhyl, cyano, amino, mefliyl, ethyl, t-butyl, mettioxy, acetyl, fonnyl, 
methyltMo, metbanesulphonyl, vinyl, bei^ 

As for the ring substituents A, afl A subsdtaents m^^ 

that no more than 3 are hydrogen. Suitable A substituents mclude halogen, Ci^ alkyl 
optionally substituted with hydroxy, Ci^ alkoxy, Cj^ acyl and C]^ alkenyl. 
Particularly suitable A substituents include Cl-2alkoxy, Cl-2alkyl, Cl-2 acyl. Preferable 
substituents for A include chloro, fluoro, methyl, ethyl, hydroxyethyl, methoxy, formyl, 
acetyl, vinyl and allyl. More preferable substituents for A mclude methoxy . 
Suitably, the A substituent is adjacmt to the group Q. 

In the system Q, in configuration (a) particularly suitable substituents for Rl and R2 
include methyl, ethyl, isopropyl, benzyl, phenethyl. Y may especially be "(CH2)2-. 
-(CH2)3-, "(CH2)4-, -CH2-CH(CH3)-CH2-. When Y is substituted by hydroxy, it may be 
for example -CH2-CH(OH>€H2-. 

hi configuration (b) of system Q, the ring formed by linking Rl and R2 may be 
pyrrolidmyl, piperidinyl, azepanyl, or imidazolyl. Fused rings include indolinyl, 
tetrahydroisoquinolinyl, tetrahydroquinolinyl and benzoazepinyl. When a second 
heteroatom is present, suitable rings include thiazinyl, oxazinyl and piperazinyl. A 
second N atom may be substituted, for example by phenyl, methyl, ethyl, w^^propyl or 
acetyl. Y is typically -(CH2)2-. The ring may be linked back to Y to form a qumuclidinyl 
group. 

In configuration (c) of system Q, fee ring formed by linking Rl to Y may be a 
pyrrolidinyl or piperidinyl ring. The linkage to Y may be such as to create a ring linked 
by a single bond from a ring carbon atom directly to X or via a methylene or ethylene 
linkmg groi?). R2 is typically methyl so that the N atom of the ring is substituted by 
methyl. 



5 
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In configuration (d) of system Q, the ring formed by linking Rl to N is suitably a 5 or (5- 
membered ring such as diazmyl or piperazmyl. Y is typically -{CH^ihr^ R2 is typically 
methyl so that the second N atom (other than X) of the ring is substituted by mefliyl. 



Within the scope of formula (I) is a class of compounds of general fonnula QJ) 



o 1^"- 



R5 

(n) 

-where A = H and OMe, R3 = H.X = 0,Y = CH2CH2 , Z = a bond, R4 = Ph, R5 is either 
meta or para substituted on R4, and Rl, R2 and R5 are as defined for formula (I). 

Also within the scope of fonnula (I) is a class of compounds of general fonnula (HT) 




m 

where A = H and OMe, R3 = H, X = O, Y = CH2-CH2 , Z = O, CH2 or NH and is either 

meta or para substituted on R4,R4 = Ph. R5 is Fh, and Rl and R2 are as defined for 
formula (I). 

Also within fht scope of formula CI) is a dass of conqx>unds of general formula (N) 

V 



6 



SUBSTITUTE SHEET (RULE 26) 



wo 02/10146 



PCT/EPOl/08637 



(IV) 

whereA = HandOMe, Rl=R2 = iTr,R3 = H,X = 0, Y-CH2-CH2,and R4andR5 
aie substituted phenyl or heterocycles as dejSned for formula (I) 

5 Also wifhin the scope of formula (I) is a class of conqiounds of general fomiula (V) 




(V) 

vibere R3 = H,X = 0,Y= CH2-CH2, Z = O, CH2, NH or a bond, R4 = Ph, R5 is Ph or 
cyclohex^ (Cy), Z is eitter mete or para substituted on R4, and A and R1,R2 are 

10 as defined in formula (I). 

Also within the scope of formula (I) is a class of compounds of general formula (VI) 

r 

R9 

(VI) 

15 vAiBK X = O, Y = CH2-CH2, R4 = phenyl, R5 = phenyl or cyclohexyl (Cy), Z = O, CH2 
or a bond, and A (R8,R9), R3 and IU,R2 are as defined in fonnula (I). 

Also within the scope of fonnula (!) is a class of conipounds of general fomiula (VD) 




7 
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(vn) 

wbere A = H and OMe, X = O, R3 = H, R4 = 3 -p}iidyl (with resp^ 
group), R5 = phenyl, Z = a para bond , and Rl ,R2 are as defiuaed in formula (I). 

Also within the scope of formula (I) is a class of compounds of general formula (VUI) 




cm 

wliereA = HandOMe,R3-H,X = 0,R4=phenyl,Z = 0,CH2orabond,R5=Ph 
qrclohexyl (Cy), Y is a chain of 3 or 4 carbon atoms optionally substituted by an 
hydroxyl groiq), and Rl J12 are as defined in fommla (I). 

Also within flie scope of formula (I) is a class of compounds of general formula (K) 




(K) 

where A = H and OMe, R3 = H, X = N, R4 = phenyl, Z = a para substituted bond , R5 = 
Ph or cyclohexjd (Cy), Y and R2 form a piperazinyl ring between X and N, and Rl is as 
defined in formula ® . 



8 
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A preferred sub-class of compounds for use in the method of treatment of this invmtion 
are compounds of formula (I) m ^ch R3 is methyl 

Within formuk (I) is a novel group of compounds in which Mis methyl or eth The 
S novel compounds, or a salt or solvate thereof, form a further aspect of this inventioiL 

A particular group of novel compounds is a class of compounds of general formula (VI) 



(VI) 

10 where R8 and R9 are as defined for A in formula (Q, Rl, R2 and RS are as defined in 
formula (I), and R3 is mjethyl or etbyL 

Suitably R5 is phenyl or cyclohexyl optionally substituted by halogen, haloallgrl, alkyl or 
alkoxy; Z is O, CH2 or a single bond; R8 and R9 are independently selected &om 
1 5 hydrogen, halogen, alkyl and alkoxy; Rl and R2 are alkyl or linked together to form a 
ring; and R3 is ethyl or methyl. 

Another aspect of tbis invration is a class of novel compounds, or a salt or solvate 
thereoi^ which are the compounds of formula (T) excluding the compounds: 
20 iV-[4-[2-[bis(l-methylethyl)ammo]ethoxy3-2-fluoroph^yl]-[l,r-b^^ 
carboxamide^ 

W-[4-[2-{bis(l-methylethyl)amino]ethoxy]phenyl]-[l,r"biphenyl]-4^ 
biphenyl-4-carboxyUc acid [4-(2-diisopropylamino-ethoxy)-phenyl]-amide, 
J\r--[4-(2-^sopropylamino-e&oxy)-phrayI]"4-phenoxy-bezi2amid 
25 J^-[4-(2-die%lamino-eihoxy)-phenyl]-4-phCTOxy-benzamide, 
^-[4-(2-Kiiisopropylamino-ethoxy)-phenyl]-3-phenoxy-benzamide, 
-A/'-[4-{2-diethylaimno-ethoxy)-phenyl]-3"phenoxy-ben^ 
4-«yclohexyl-JV-[4-(2-<liisopropylamino-ethoxy)-phenyl]-be^ 
4-cyclohexyl-N -[4-(2-diethylamino-ethoxy)-phenyl]-benzamide, 




9 
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4-benzyl-7/-[4-<2-<iiisopK>pylainino-e^ 

4-benzyl-N -[4-(2-didhylaniino-e1hoxy)-phenyl]-b0DEaimdei 

4 -ethyl-biphenyl-4-caiboxylic add [4-(2-<Jiisopropylaniino-efhoxy>phenyl]-aiiiide, 

and 4'-ethyl-biphCTiyl-4-carboxylic acid [4-p-<Bethylaimno-ethoxy)-phenyl]-aimde. 

5 

A further aspect of tiiis invention is those compounds of &e Examples herein which are 
novel. 

The compounds of formulae (I) to (K), or their salts or solvates, are preferably in 
1 0 phannaceutically acceptable or substantiaDy pure form. By pharmaceutically acceptable 
form is meant, inter alia, of a pharmaceutically acceptable level of purity excluding 
normal pharmaceutical additives such as diluents and carders, and including no material 
considered toxic at normal dosage levels. 

1 5 Suitable salts and solvates include pharmaceutically acceptable salts and 
pharmaceutically acceptable solvates. 

Suitable pharmaceutically acceptable salts include metal salts, such as for example 
alimunium, alkali metal salts such as lifiuum, sodium or potassium, alkaline earth metal 

20 salts such as calcium or magnesium and atmnonium or substituted ammonium salts, for 
example those with lower alkylamines such as triethylamme, hydroxy alkylamines such 
as 2-hydroxyethylamine, bis-(2-hydroxyethyl)-amine or tri-(2-hydroxyethyl)-amine, 
cycloalkylamines such as bicyclohexylamine, or with procaine, dibenzylpiperidine, 
N-benzyl-P-phenethylamine, dehydroabietylamine, N,N -bisdehydroabietylamine, 

25 glucamine, N-methylglucamuie or bases of the pyridine type such as pyridine, collidine, 
quinme or quinoline. 

Suitable phannaceutically acceptable sahs.also includes pharmaceutically acceptable acid 
addition salts, such as tiiose provided by phannaceutically acceptable inorganic acids or 
30 organic acids. 

Suitable pharmaceutically acceptable add addition salts provided by pharmaceutically 
acceptable inorganic acids includes the sulphate, nitrate, phosphate, borate, hydrochloride 
and hydrobromide and hydroiodide. 

35 

Suitable pharmaceutically acceptable add addition salts provided by pharmaceutically 
acceptable organic acids includes the acetate, tartrate, maleate, fumarate, malonate, 

10 
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citrate, succinate, lactate, oxalate, benzoate, ascoibate, methanesulphoiiate, a-keto 
glutaiate and a-glycerophosphate. 

Suitable phannaceutically acceptable solvates include hydrates. 
5 " 

A substantially pure form will generally contain at least 50% (excluding normal 
pharmaceutical additives), preferably 75%, more preferably 90% and still more 
preferably 95% of the compound of fonnula Q) to (DC) or its salt or solvate. 

10 One preforred phannaceutically acceptable form is the crystalline form, including such 
form in a pharmaceutical composition. In the case of salts and solvates the additional 
ionic and solvent moieties must also be non-toxic. 

Exanq)les of pharmaceutically acceptable salts of a compound of formula (I) to (DQ 
1 5 include the acid addition salts with the conventional pharmaceutical acids, for example, 
maleic, hydrochloric, hydrohromic, phosphoric, acetic, fumaric, salicylic, citric, lactic, 
mandelic, tartaric, succinic, benzoic, ascorbic and methanesulphonic. 

The compounds of formula (I) to (IX) may exist in more dian one stereoisomeric form, 
20 and the invention extends to all such forms as well as to their mixtures thereof, including 
racemates. 

The compounds of formula (I) to (IX), or salts or solvates thereof, may be prepared by the 
methods illustrated in the following general reaction schemes, or by modification thereof, 

25 using readily available starting materials, reagents and conventional synthetic procedures. 
If a particular enantiomer of a compound of the present invention is desired, it may be 
synthesised starting from the desired enantiomer of the starting material and performing 
reactions not involving racemization processes or it may be prepared by chiral synthesis, 
or by derivatisation with a chiral auxihary , where the resulting diast^eomeric mixture is 

30 sq)arated and the auxihary group cleaved to provide the pure desired enantiomers. 

Alternatively, where the molecule contains a basic functional group, such as amino, or an 
addic function^ group, such as carboxy, diastereomeric salts are fonned with an 
^propriate optically active acid or base, followed by resolution of diastereommc salts by 
fractional crystaUization and subsequent recovery of the pure enantiomers. 

35 

Compoimds of fomiula (I) to (EX) may prepared by condensmg suitably substituted aryl 
or heteroarylcarboxylic acids and suitably substituted anilines, which are commercially 

11 



SUBSTITUTE SHEET (RULE 26) 



wo 02/10146 



PCT/EP01/D8637 



available or synfheazed by methods known to the art from commercially available 
starting materials, using methods known to the art For example, suitably substituted aryl 
or heteroarylcarboxyKc acids aie treated wifli an activating reagent such as diionyl 
chloride, at a suitable temperature, such as at reflux, to afford arjd ot heteroarylcarbonyl 
chlorides, and Ihe aryl- or heteroarylcarbonyl dJorides are condensed with suitabty 
substituted anilines in Ihe presence of a suitable base, such as diisopropylethylamine, in a 
suitable solvent, such as dicbloromethane, to give compounds of formula 0. 

In particular, the prq)aratiain of certain caiboxamides of fonmila (I) in yAach R3 is H is 
disclosed in WO 99/01 127 and WO 99/06146 mentioned above, and analogous methods 
ofprqaration may be used in the present invaition. Many additional methods for 
converting a carboxylic add to an amide are known, and can be found in standard 
reference books such as "Compendium of Orpnic Synthetic Methods", Vol. I-VI 
(published by Wiley-Interscience). 

For example the compounds of formula (0 may be prqjaied by reacting a compound of 
formula (X) 

R5-Z-R4-C0L (X) 

wbere L is a leaving groiq) such as halogen, especially chlorine or bromine 
with a con^und of formula (XI) 



A 




vAwe A, Z, R3, R4, R5 and Q are as defined for formula (I). 

hi this process, groups convertible to Rl, R2, R3, R4 and R5 may be present durmg the 
coi5>ling, and converted to Rl, R2, R3, R4 and R5 after coupling. Also it may be 
convenient to convert one Rl, R2, R3, R4 and R5 to anoflier Rl, R2, R3, R4 and R5 
group after coiq)Hng. In particular, ring formation between the groi5)sRl,X,Y,R2 or 
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the addition of suitable cyclic groups embodying Rl, X, Y, R2, may be perfonned after 
coupling. 

Accordingly, there is provided a process for the preparation of a compound of formula 
5 (I), or a salt or solvate thereof, wherein R3 is methyl or ethyl which process comprises the 
reaction of a compoimd of formula (X) as hereinbefore dej&ned with a compound of 
formula (XI) wherein A and Q are as hereinbefore defined and R3 is methyl or ethyl. 

There therefore also provided a process for the preparation of a compound of formula (I), 
10 or a salt or solvate thereof, with the proviso that the foUowixig compounds are exdu^ 

iV^[4-[2-|>is(l-methylethyl)ainino]ethoxy]-2-fluOTophenyl]-[l,r^^^ 
carboxamide, 

iV-[4-[2-|>is(l-methylethyl)amino]ethoxy]phenyl]-[lJ-biphenyl]-4-carboxamide, 
15 biphenyI-4-carboxylic acid [4-(2-diisopropylamino-ethoxy>-phenyl]-amide, 

^-[4-(2Kiiisopropylarnino-ethoxy)-phenyl]-4-phenoxy-benzamide, 

//-[4-(2-diethylainino--ethoxy)-phenyl]-4-phenoxy-beii2ainide, 

JV'-[4-{2-diisopropylaiiiino-ethoxy)-phenyl]-3-phenoxy-benzarriide, 
. 7\^-[4-(2-diethylaiiiino-ethoxy)-phenyl]-3-phenoxy-benzaniide, 
20 4-cyclohexyl-A^-[4-(2-diisopropylamino-ethoxy)-phenyl]-benzamide, 

4-cyclohexyl-N -[4-(2-diethylamino-ethoxy)-phenyl]-benzamide, 

4-beiizylTA^[4-(2Khisopropylaimno-ethoxy)-phenyl]-benzamide, 

4-benzyl-N -[4-(2-diethylamino-ethoxy)-phenyl]-benzamide, 

4 -ethyl-biphenyl-4-carboxylic acid [4-(2-diisopropylamino-ethoxy)-phenyl]-amide, 
25 and 4'-ethyl-biphenyl-4-carboxyUc acid [4-(2-diethylamino-ethoxy)-phenyl]-amide. 

which process comprises the reaction of a compound of formula (X) as hereinbefore 
defined with a compoimd of formula (XI) as hereinbefore defined. 

30 The compounds of formula QQ) may be prepared in a number of ways, for example when 
X is O or S coupling an appropriately substituted nitrobenzene compoimd wifli a 
dialkyaminoalcohol or thiol, and converting the NO2 group to NH2 by hydrogenation in 
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the presence of palladium catalyst (or with iion/ammomum chloride) before coiq)liiig 
with an add chloride, for example as illustrated below: 



Procedure A51 

Acid chlorides of formula (X) may be prepared from the corresponding acids which are 
5 commercially available or described in the literature or may be prq>ared by methods 
analogous to those of the literature. 

Alternatively the acids of formula (X) may be prepared by combining moieties containing 
respectively R5 and R4 via Z. 



This may also be achieved conveniently by first coupling a compound of R4-C0-L with 
the compound of formula (XI) followed by reaction with a compound R5-ZrL (or Lr-R4- 
CO-L with R5-Z). For example an amine of formula (XI) may be reacted with an 
appropriately substituted bromobenzoyl chloride which may be then reacted with, for 
1 5 example, an appropriately substituted phenyl moiety with a leaving group, or a cyclic 
amine, as in the following scheme: 




9* 
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BINAP = (S)-(+)-2;2*-Bls(diphenyIphosphino)-1.1*-blnaphthyl 



Similar reactions building up Ihe structure of formula (I) may be earned out starting mHi 
the compound of formula PQ and adding the equivalent of formula (XI) in sections, as in 
the scheme below where an AT-protecting groiq) on Q, here a piperazine ring, may be 
removed after coupling the components of formula (I) and replacement by a desired 
substituent: 




In an aUemative strategy for building up the compounds of formula (XI) before coig)ling, 
so as to introduce a hydroxy ffoup m Y, an a^ypropriately substituted nitrophenol is linked 
to an epoxy compound which is then reacted with an amine forming a group Q viiich is - 
0-Y(0H)-NRlR2, before coupling with R5-Z;.R4-CO-L, as illustrated by: 
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Nos = p-nitrobenzenesulphonyl 
Novel compounds of fonnula (T) where the amide nitrogen is alkylated (R3 is methyl or 
etfayl) may be prepared by alkylating an anilide of formula (XT) before coupling with an 
acid chloride of formula (X), for example, by utilising the following reductive aminaiion 
procedure: 




The compounds of fonnula (I) may be convoted into their phaimaceutically acceptable 
salts by reaction wifli the appropriate organic or mineral adds. 

Solvates of the compounds of fonnula Q) may be formed by oystallization or 
recrystallization firom the appropriate solvent For exanq>le, hydrates may be formed by 
crystallization or recrystallization from aqueous solutions, or solutions in organic solvents 
containing water. 
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Also salts or solvates of the compounds of fonnula Q) which are notphaimaceutically 
acceptable may be useful as intermediates in the production of pharmaceutically 
acceptable salts or solvates. Accordingly such salts or solvates also form part of this 
invention. 

The above-listed compounds and phannaceutically acceptable salts thereof, especially the 
hydrochloride, and pharmaceutically acceptable solvates, especially hydrates, fomi a 
preferred aspect of the present invention. 

By virtue of the activity of these compounds as antagonists of a human 1 ICBy receptor, 
the cbfnpounds of formula (I) are believed to have a role m preventing, ameliorating or 
correcting dysfunctions of diseases, including, but not limited to, "the Disorders" 
previously mentioned. 

It is also considered that the treatment of certain of the Disorders mentioned above by an 
antagonist to the human 1 1 CBy receptor are novel. Accordingly, the invention also 
provides a method for the treatment of diabetes, major depression, manic depression, 
anxiety, schizophrenia and sleep disorders, in human or non-human manunals which 
method comprises the administration of a thraiapeutically effective amount of an 
antagonist to the human 1 ICBy receptor. In particular the the invention provides a 
method for the treatmrat of diabetes in hmnan or non-himian mammals which method 
conq)rises the administration of a therapeutically effective amount of an antagonist to the 
hxamn llCBy receptor. In particular the invaition provides a metiiod for the treatment 
of major depression, in human or non-human mammals whidi method conqxrises the 
administration of a AerapeuticaUyefiective amount of an antagonist to the human 
1 ICBy recq>tor. In particular the invoition provides a method for the treatment of manic 
depression, in human or non-human mammals which method comprises the 
administration of a therapeutically effective amount of an antagonist to the human 
llCBy receptor. In particular the tiie invention provides a method for flie treatment of 
anxiety in human or non-human mammals which method comprises the administration of 
a tiierapeutically effective amount of an antagonist to die human llCBy receptor. In 
particular the the invention provides a method for the treatment of schizophrenia in 
human or non-human mammals which method comprises tiie administration of a 
therapeutically effective amount of an antagonist to the human 1 ICBy recq>tor. 
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In pardcalar the the invention provides a method for the treatment of sleep disorders, in 
human or non-human mammals which method comprises the administration of a 
therapeutically effective amount of an antagonist to the human llCBy recq^tor. . 

5 The adroinistration of such compounds to a mammal may be by way of oral (including 
sub-lingual), parenteral, nasal, rectal or tiansdennal administration. 

An amount effective to treat the Disorders hereinbefore described depends on the usual 
factors such as the nature and severity of the disorders being treated and the weight of the 

1 0 mammal. However, a unit dose will normally contain 1 to 1 000 mg, suitably 1 to 500 
mg, for example an amount in the range of from 2 to 400 mg such as 2, 5, 1 0, 20, 30, 40, 
50, 100, 200, 300 and 400 mg of the active compound. Unit doses will nomially be 
administered once or more than once per day, for example 1, 2, 3, 4, 5 or 6 times a day, 
more usually 1 to 4 times a day, such that the total daily dose is normally in the range, for 

15 a 70 kg adult of 1 to 1000 mg, for example 1 to 500 mg, that is in the range of 

approximately 0.01 to 15 mg/kg/day, more usually 0.1 to 6 mg/kg/day, for example 1 to 6 
mg/kg/day. 

It is greatly preferred that compounds of formula (T) are administered in the form of a 
20 xmit-dose composition, such as a unit dose oral (including sub-lingual), nasal, rectal, 
topical or parenteral (especially intravenous) composition. 

Such compositions are prepared by admixture and are suitably ad^ted for oral or 
parenteral administration, and as such may be in the form of tablets, capsules, oral liquid 
25 preparations, powders, granules, lozenges, reconstitutable powders, injectable and 

infusable solutions or suspensions or si^ypositories. Orally adniinistrable compositions 
are preferred, in particular shq)ed oral compositions, since they are more convenient for 
general use. 

30 Tablets and capsules for oral administration are usually piesmted in a unit dose, and 

contain conventional excipients such as binding agents, fillers, diluents, tabletting agents, 
lubricants, disintegrants, colourants, flavourings, and wetting agents. The tablets may be 
coated according to well known meQiods ia the art 
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Suitable fillers for use include cellulose, mannitol, lactose and other similar agents. 
Suitable disintegrants include starch, polyvinylpyrrolidone and starch derivatives such as 
sodium starch glycoUate. Suitable lubricants include, for example, magnesium stearate. 
5 Suitable phamaceuticaUy acceptable wetting agents include sodium lai^ 

These solid oral compositions may be prepared by conventional methods of blending, 
filling, tabletting or the like. Repeated blading operations may be used to distribute the 
active agent throughout those compositions employing large quantities of fillers. Such 
10 operations are, of course, conventional in the art 

Oral liquid preparations may be in the form of, for example, aqueous or oily suspensions, 
solutions, emulsions, synq)S, or elixirs, or may be presented as a dry product for 
reconstitution with water or other suitable vehicle before use. Such hquid preparations 

1 5 may contain conventional additives such as suspending agents, for example sorbitol, 
syrup, methyl cellulose, gelatin, hydroxyethylcellulose, carboxymethyl cellulose, 
aluminixnn stearate gel or hydrogenated edible fats; emulsifying agents, for example 
lecithin, sorbitan monooleate, or acacia; non-aqueous vehicles (which may include edible 
oils), for example, almond oil, fractionated coconut oil, oily esters such as esters of 

20 glycerine, propylene glycol, or ethyl alcohol; preservatives, for example methyl or propyl 
p-hydroxybenzoate or soibic acid; and if desired conventional flavouring or colouring 
agents. 

Oral formulations also include conventioiud sustained release formulations, such as 
25 tablets or granules having an enteric coating. 

For parenteral adniinistratioxi, fluid unit dose fonns are prepared contain]^ 
compound and a sterile vehicle. The compound, depending on the vehicle and the 
concentration, can be either suspended or dissolved. Parenteral solutions are normally 
30 prepared by dissolving the compound in a vehicle and filter sterilising before filling into a 
suitable vial or ampoule and sealing. Advantageously, adjuvants sudi as a local 
anaesdietic, preservatives and buffering agents are also dissolved in the vehicle. To 
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oihance the stability, the ccmiposition can be frozen after filling into the vial and the 
water removed under vacuum. 

Parenteral suspensions are prepared in substantially the same manner except that the 
5 compound is suspended in the vehicle instead of being dissolved and is sterilised by 
exposure to etfaylque oxide before suspending in the sterile vehicle. Advantageously, a 
surfactant or wetting agqnt is included in the composition to facilitate uniform 
distribution of tbe compound of the invention. 

10 As is CQmm(ni practice, the conq)ositions will usually be accompanied by written or 
printed directions for use in the medical treatment concerned. 

Compounds of Ihe present invention may be employed alone or in conjunction with other 
compounds, such as therapeutic conipounds. 

15 

No adverse toxicological effiscts are expected for the compounds of the invoition, ^en 
administered in accordance with the invention 

Accordingly, in a further aspect, the present invention provides a pharmaceutical 
20 composition for use in the treatment and/or prophylaxis of one or more of the Disorders 
which comprises a compound of this invention, or a phaimaceutically acceptable salt or 
solvate thereof and a phaimaceutically acceptable carrier. 

The present invention also provides a method of treatment and/or prophylaxis of one or 
25 more of the Disorders comprising administering to the sufferer in need thereof an 

effective or prophylactic amount of a compound of this invention, or a phamiaceutically 
acceptable salt or solvate thereof. 

In a further aspect the invention provides the use of a compoimd of this invention, or a 
30 phaimaceutically acceptable salt or solvate thereof for the manufecturc of a medicament 
for the treatment and/or prophylaxis of one or more of the Disorders. 
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In a still further aspect the invention provides the use of a novel compound of Hus 
invention, or a pharmaceutically acceptable salt or solvate, thereof as a therapeutic agent, 
in particular for the treatm^it and/or prophylaxis of one or more of the Disorders. 

S Compounds for use in this invention and thedr preparation are illustrated in tiie following 
Examples and Tables. 

These Examples illustrate general procedures and sources of chemicals utilised! to prepare 
compounds whose structures are shown m the Tables of data which follow the Examples. 

10 In the case of Examples prepared as members of a coupled array, the synthetic origin of 
all starting componantsofthe array are shown in the Examples. Rather than detailing the 
expeiimental procedure for each case, the method by which individual members of the 
array were prepared is indicated in a Table by reference to a related Example. Mass 
spectral characterisation of all Examples is provided in the tables of data. Additional 

15 characterisation is provided for selected rqjiesentative Examples with full expeiimental 
procedures. 

Example Al rWO-00/06146] 

Utilising the procedure of Example A7 with 4-biphenylcarboxylic acid [Aldrich] in place 
20 of 2-methyl-4-biphenylcarboxylicacid. 

Example A2 

Correspondingly Example A7 with 4-(5-methyl-[l,2,4]oxadiazol^3-yl>benzoic add 
[J.Org.Chem. 50; 8; 1985; 1182]. 

25 

Example A3 

Correspondingly Example A7 with 4rpyra2oH-yl-benzoic acid [Can.J.Cheni.; 41; 1963; 
1540]. 

30 Example A4 

Correspondingly Example A7 with 3-biphenylcarboxylic [Med.Chem.Res.; 6; 2; 1996], 
Example AS 
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Coirespondingly Example A7 with 4-(2-pyridyI)-benzoic acid [J.Cheni.Soc.; 1940; 355, 
356]. 

Example A6 

5 Q>xrespondingly Example A7wift 3 -acetyl-bip^ 
9743262]. 

Example A7 

2-metliylphenyl-4-pheiiylcarboxylic acid [3-methoxy-4-(2-bis-(2-methylethyl)amino)- 
10 eilioi^Vphenyl amide. 

To a solution of the acid (2'-metiiyl-biphenyl-4-carboxylic ad J> [Patent WO-9901 127] 
(55mg, 0.26mmol) ia dimefliylfonnaniide were added (l-(3-dimetiiylaminopropyl>3- 
ethyl carbodihnide hydrochloride [Aldrich] (50mg, 0.26nimol) and l-hydroxy-7- 
azabenzotriazole [Aldrich] (35mg, 0.26namol) followed by diisopropylethylamine 

15 (0.04inl, OJZSnnnol) and the aniline (4-(2-diisopropylainino-etiioxy>3-methoxy- 

pheaylamine) (69mg, 0.22imnol), [prepared using the method used to fonn 3-methoxy-4- 
(2-pyrrolidin-l-yI-ethoxy>-phenylamine in Example A51 but with 2-diisopropylamino- 
ethanol in place of l-(2-hydroxyethyl>pyrrolidine]. The reaction mixture was stirred at 
room temperature for 16 hours. The solvent was evaporated, and the residue re-dissolved 

20 in dichloromethane (10ml), filtered through an SAX [Varian] column (2g), and the filtrate 
was then stirred with PS-isocyanate resin [Argonaut Technologies] (1 OOmg, O.38mmol) 
for 1 6 hours. The mixture was filtered, evaporated, and the residue purified by flash 
chromatogr^hy on silica gel using dichloromethane - aq. ammonia - methanol as eluent, 
to afford the tide compound as an oil. 

25 IH NMR (CDCl^): 5 1.04 (12H, d), 2.28 (3H, s), 2.90 (2H. t). 3.05 (2H, m), 3.91 (3H, s), 
3.95 (2H, t), 6.88 (IH, d), 7.03 (IH, dd), 7.27-7.32 (4H, m), 7.44, (2H, d), 733 (IH, d). 
7.94 (2H, d) and 8.01 (IH, bs); MS (AP+ve): m/z 461 IM+H]+ 

Example A8 

30 Utilising the procedure of Example A7 with cyclohexyl-4-benzoic acid [Aldrich], in 
place of (2'-methyl-biphenyl-4-carboxylic acid). 

Example A9 
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ConespOBdingly Example A7 with 4-(2-11iienyl>.beiizoic acid [J.Chem.Soc.Petkin 
Tians.l; 17; 1992; 2203]. 

Example AID 

5 Correspondingly Example AT with 4-(l -methyi-ljff-pyrazoI-4-yl)-ben2oic acid 
[Paterit:WO-9906409]. 

Example All 

Correspondingly Example A? with 4H5-methyl-[l,2,4]oxadia2ol-3-yl>biphenyl-4- 
10 carboxylic acid pPatentWO -9743262]. 

Example A12 

Conespondingjy Example A7 with 4-benzyl-carboxylic add [Apin]. 

15 Example A13 

Correspondingly Example A7 with 3'-cyano-biph©ayl-3-carboxylic acid 
[J.Chem.SocJPerkmTrans,2; 1; 1984; 35-38]. 

Example A14 

20 Correspondingly Example A7 with 3 -methanesulfonyl-biphenyl-4-carboxylic acid 
[Izv.Sib.Otd.Akad.Nauk SSSR Ser.KhimJ^auk; 11; 1966; 62]. 

Example A15 

Conespondmgly Example A7 with 3-thiophen-2-yl-benzoic acid [Tetrahedron Lett.; 39; 
25 24; 1998; 4175], 

Example A16 

Conespondingly Example A7 with 3-thiophen-3-yl-benzoic acid [J.Chem.Soc.B; 1970; 
1595]. 

30 

Example A17 

Correspondingly Example A7 with 4-acetyl-4-biphenylcarboxylic acid [Aldrich]. 
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Example AI8 

Correspondingly Example A7 witti 4'H5yano-3 -methylbiphenyM-^jarboxylic acid [WO 
9850358]: 

5 Example A19 

Conespondingly Example A7 with 4'-(5-methyHl,3,4]oxadiazoI-2-yl)-biphenyl-4. 
carboxylic add patent:WO-9743262]. 

Example A20 

10 Correspondingly Example A7 with 4-tbiophen-3-yl-benzoic acid [}.Chem.SocJB; 1970; 
1595]. 

Example A21 

Correspondingly Example A7 with 4-pyrazin-2-yl-benzoic acid [Patent WO-9854164]. 

15 

Example A2Z 

Utilising the procedures of Example A93 with 2-me1hoxyphenylbon)nic add [Aldrich] in 
place of 4-mefliylphenylbQromc add. and Example A51 with 2-(diisopropylaniino)- 
etfaanol in place of l-(2-hydroxyettiyl>-pyrrolidme . 

20 

Example A23 

Utilising the procedure of Example A22 with 4-trifluorome&ylphenylboronic add 
[Aldrich], in place of 2-methoxyphenyIboronic add [Aldrich] 

25 Example A24 

Conespondmgly Example A23 wifli 3-aminoph«iylboronic add [Aldrich]. 

Example A25 

Correspondmgly Example A23 with 4-benzyloxyphenyIboronic add [Lancaster]. 

30 

Example A26 

Conespondingly Example A23 with 2-naphthylboronic add [Lancaster]. 
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Example A27 

Qjnesppndingly Example A23 with 3-naphthylboioi^^ 
5 £xampleA28 

Conespondingly Example A23 with 4-metfaylphenyIboroiiic acid OLancaster]. 
Example A29 

Conespondingly Example A23 with 4-niethylthiopbenyIboronic add [Lancaster]. 

10 

Example A30 

Conespondingly Example A23 with 3-tiifiuoiomethylphenylboionic acid [Lanc^ 
Example A31 

15 Conespondingly Example A23 with 4-carbonyIphenylboronic add [Aldrich]. 
Example A32 

Conespondingly Example A23 with 3,4-(methylenedioxy)phenylboronic add [Aldridi]. 

20 Example A33 

Conespondingly Example A23 with 4-vinylphenylboromc acid [Aldrich], 

ExanipleA34 

Conespondingly Example A23 with 3-methoxyphenylboronic add [Lancast^]. 

25 

Example A35 

Utilising the procedure of Example A51 with l-(2-hydroxyethyl)morpholine [Aldrich] in 
place of l-(2-hydro)Qrefliyl)pynolidine. 

30 Example A36 

Utilising the procedure of Example A35 with 4-cydohexylbenzoic add [Aldrich]. m 
place of 4-biphenylcarboxylic add. 
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Example A37 

Utilising the procedure of Example A51 with 2-dimeihylaimnoetfaanol [Aldrich]» in place 
of l-(2-hydioxyethyl)pyirolidine. 

5 

Example A39 

Correspondingly Example A51 with (R)-(+)-l-methyl-2-pyrrolidineinethanol (Patent 
Wa9932480). 

10 Example A41 

Correspondingly Example ASl with 3-hydroxy-l-methylpiperidme [Aldrich], 

Example A43 

Correspondingly Example ASl with 2-dimelhylamino-l-propanol [ICN-RFl. 

15 

Example A45 

Correspondingly Example ASl with 2-(diethylamino>etlianol [Aldridi]. 
Example A47 

20 Correspondingly Example ASl with (S)-(-)-l-methyl-2-pynolidinemethanol [Aldiich], 
Example A49 

Correspondingly Example ASl withiV-benzyl-iV-methylethanolamine [Aldcich]. 
25 Example ASl 

Biphenyl-4-carfooxylic acid [3-methoxy-4-(2"pyrrolidin-l-yl-ethoxy)-phcnyl amide. 
To a sohition of the hydroxy amine, (l-(2-hydroxydhyl)-pyrrolidme) [Aldrich], (1.87nal, 
16imnol) in dimethylformamide was added portionwise sodium hydride [60% dispersion 
in oil, (544mg, 16mmol). After stirring at room temperature for 10 minutes a solution of 
30 flie halonitrobenzene, (l-chloro-2-methoxy-4-mtro-benzene) [Avocado] (3g, 16mmol) m 
dimeAylformamide (10ml) was added dropwise. He reaction mixture was Irfl stirring at 
room temperature for 16hrs then concentrated. The residue was dissolved in.ethyl acetate 
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(200nil) and washed with water (3 x SOml). The organic phase was dried with magnesium 
sulphate, evaporated and the residue purified by flash chromatography on silica gel using 
dichloromethane - aq. amrnonia - methanol as eluent to afford l-[2-(2-methoxy-44Utro- . 
phenoxy)-ethyl]-pyrroUdine as a brown oil, 
5 NMR (CDCI3): 51.82 (4H, m), 2.65 (4H, m), 3.01 (2H, t), 3.94 (3^ s), 4.24 (2H, t), 
6.92 (IH, d), 7.74 (IH, d), and 7.89(1H, dd); MS (AP +ve): m/t 267 [M+H]''. 

To a solution of the amine, l-[2-<2-methoxy4-nitra-phenoxy)-ethyl]-pyn:olidiDe (2.3g, 
8.6mmol) in ethanol (100ml) was added 10% Pd/C (50mg). The mixture was stirred at 
10 room temperature under an atmosphere of hydrogen at atmospheric pressure for 16h, then 
filtered through celite and the filtrate concentrated to give the corresponding aniline; 3- 
methoxy-4-(2-pyTrolidin-l-yl-ethoxy)-phenylamine, as a brown soUd. 
^HNMR (CDCI3): 5 1 .80 (4H, m), 2.62 (4H, m), 2.89 (2H, t), 3.80 (3H, s), 4.06 (2h, t), 
6.20 (IH, dd), 6.29 (IH, d) and 6.75 (IH, d); MS (AP +ve): m/z 237 [M+H]\ 

15 

To the carboxylic acid, (4-biphenyl carboxyhc acid) [Aldrich] (47.5mg, 0.24mmol) 
suspended in dichloromethane (1ml) was added oxalyl chloride [Aldrich] (0.06ml, 
0.72mmol) followed by one drop of dimethylformamide. The reaction mixture was sticted 
at room temperature for 1 hour, concentrated, then co-ev^orated three times with 

20 dichloromethane to give 4-phenylben2oyl chloride. This was dissolved in 

dichloromethane (1ml) and added to a solution containing the amine, (3-methoxy-4-(2- 
pyrrolidin- 1 ■•yl-ethoxy)-phenylamine), (47 mg, 0.2mmol), triethylamine (0. 1 4ml, Immol) 
and dichloromethane (ImJ). The reaction mixture was stirred for 16 hours at room 
temperature, concentrated, re-dissolved in dichloromethane (10ml), filtered through an 

25 SAX column [V arian] (2g) and stirred with PS-isocyanate resin [Argonaut Technologies] 
(lOOmg, 0.38mmol) for 1 6 hoxirs. The mixture was filtered, evaporated then pxnrified by 
flash chromatography on silica gel using dichloromethane — aq. ammonia - methanol as 
eluent to afford the title compound as an oil. 

^H NMR (CDCI3): 5 1.88 (4H, m), 2.90 (4H, m), 3.08 (2H, t), 3.84 (3H, s), 4.21 (2H, t), 
30 6.83 (IH, d), 7.03 (IH, dd), 7.27^7.70 (8H, m) and 8.01 (2H, d); MS (AP+ve): m/z 417 
[M+H]-". 

Example A54 
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Utilising the procedure of Example A51 with l-dimethylainino-2-propanol [Aldrich] in 
place of l-(2-hydroxyethyl)-pyiiolidrDe. 

Example A56 

5 Coirei^ndmgly Example A51 with l-(2-hydroxyettiyl)-piperidine [Aldrich]. 
Example ASS 

CoTrespondiDgly Example A51 with 2-(hexamethyleneaxDino)-ethanol [Lancaster]. 
10 Example A60 

Utilising the procedures of Example A93 with S-aminophenylboionic acid in place of 2- 
methoxyphenylbomnic acid and Eixample 51 with 2-dunethylaniinoethanol in place of 1- 
(2-hydroxyethyl)pyrrolidine. 

15 Example A63 

Utilising the procedure of Example A60 with 4-carboxyphenylboronic acid [Aldrich] in 
place of 3-aminophenylboronic acid. 

Example A70 

20 Correspondingly Example A63 with (3,4-methylaiedioxyphenyl)boronic add [Aldrich]. 
Example A72 

Utilising the procedure of Example 51 with iV-(2-phenyl)-ethyl-iV^methyl-ethanblamine 
[J. Org. Chem. 1985, 50(22), 4359] in place of l-(2-hydroxyethyl)-pyrrolidme. 

25 

Example A74 

Correspondingly Example 51 with 2-dimethylaminocyclohexanol [J. Chem. Soc. C 
(1969). (2), 248-52]. 

30 

Example A76 

Correspondingly Example 51 with 2-(l,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-ethanol 
[Patent US-394682] 
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Example A7$ 

Conespondingly Example 51 with 2-(3,4-dihydro-Lff-isoquinolin-2-yl)-ethanol [Patent 
WO-9719926]. 

5 

Example A80 

CoiTBSpondingly Example 51 with 2-(4-phenyl-piperazin-l-yl)-elhanol 
[J. Med. Chem. 1994, 37(13), 1964]. 

10 Example A82 

Correspondingly Example 51 with l-methyl-3-pyiiolidinol 
[Aldrich]. 

Example A84 

1 5 Utilising the prociedures of Example A93 with 4-methoxy-phenylboronic acid [Aldrich] 
in place of 2-methoxyphenylboronic acid and Example A51 with 2-dietfaylaminoethanol 
in place of l-(2-hydroxyethyl)pyErolidine. 

Example ASS 

20 Utilising the procedures of Example A84 with 4-methoxy-3-pyridylboronic acid [Patent 
WO9924440] in place of 4-methoxy-phenylboronic acid. 

Example A89 

Correspondingly Example A88 with 2-methoxy-3-pyridylboronic add [Patent WO- 
25 9910331]. 

Example A90 

Correspondingly Example A88 with benzo-[i^]-furan-2-boronic acid [Aldrich]. 

30 Example A91 

Correspondingly Example A88 with auophene-3-boromc acid [Aldrich]. 
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Es:ampIeA92 

Correspondingly Example A88 witihi indole-S-boronic add [Frontier]. 
Example A93 

5 4'-Methyl-biplicnyl-4-carboxjrBc add [3-mctboxy-4-(2-pyrrolidin-l-yl-eflioxy)- 
phenyQ-amide 

A mixture of 3-me{hoxy-4-C2-pyiroKdin-l-yl-ethoxy>phenylamine [Example A51] 
(4.7mM 1 .Ig) and triethylamine (14mmol) was treated with 4-bromobcnzoyl chloride 
[Aldrich] in di(Moromethane (2(hnl) and kept at room temperature to 
10 The solvent was evaporated and the CTude product praificd by chr^ 

dlica gel using dichloromethane - methanol - aq. ammonia to afford 4-faromo 
-JV^[3-metho3(y4(2-pyrroHdin-l"yl-^oxy>phenyl]-ben2an^ as a white solid in 72% 
yield. 

IHNMR (DMS0-d6): 5 7.91 (2H, dd), 7.73 (2H, dd), 7.50 (IH, d), 7.30 (IH, dd), 
15 6.94 (IH, d), 4.02 (2H, t), 3.76 (3H, s), 2.77 (2H, t), 2.51 (4H, m under DMSOd-S 
signal) and 1.67 (4H, m); MS: (ES+ve) m/z 419, 421 [M+H]+ 

The amide, 4-bromo-iV-[3-me&07Qr-4(2-pyrroHdiii-l-yl-ethoxy)-phenyl>ben2 
(O.lmM 42mg), and 4-methyl-benzaie boronic acid [Aldrich] (O.lmM 14mg) were 

20 refluxed for 16 hours in a rnixtureofbenzene(8rnl),ethanol(2nil) and 2M aqueous 
sodium carbonate (2ml) in the presence of tetrakis-(triphenylphosphine)-palladium[0] 
(5mg) under an argon atmosphere. The mixture was cooled, the upper layer decanted, 
and this solution purified by chromatognqphy on silica gel using dichloromethane: 
methanol (10:1) followed by acetonitrile: satd. aqueous ammonia (25:1) to afford the 

25 title conqpound as a white solid. 

IH NMR (CDCI3): 8 7.92 (2H, dd), 7.68 (2H, dd). 7.50 (2H, dd). 7.26 (3H. dddd), 

6.96 (IH. dd), 6.88 (IH, d), 4.13 (IH, t), 3.87 (3H, s), 2.92 (2H, t), 2.60 (4H, m), 

2.41 (3H, s) and 1.80 (4H, m); MS: (AP-ve) m/z 429 [M-H]-; (AP+ve) m/z 431 [M+HT*". 

30 Example AlOO 

Utilising the procedure of Es:ample A93 with 4-(2.6-dime«hoxypyrimidinyl)-boromc add 
[Frontier] in place of 4-methyl-benzene boronic acid, 
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ExampIeAlOS 

Correspondingly Example A93 vwth fiiran-^^^ 

5 Exan)pIeA104 

Correspondingly Example A93 with mesityl-boronic acid PFronti^]. 

Example A105 

Utilising the procedure of Example ASl except erqploying chloiofomi in place of 
10 dichl(»x)methane as a solvent and ehient and utilising 3-quinnclidinol [Aldrich] in place 
of l-(2-hydroxyethylpyrrolidine) 

Example A107 

Utilising the procedure of Example B37 except using piperidine in place of aniline. 
15 

Example Bl 

Utilising the procedure of Example A7 with 3-phenoxybenzoic add [Aldrich] in place of 
2 -methyl-biphenyl-4-caiboxylic acid. 

20 Example B2 

Correspondingly Example Bl using 4-benzylbenzoic acid [Apin]. 

Example B34 

Correspondingly Example Bl using 3-b»izylb^zoic add {Pat^t WO-9828268]. 

25 

Example B35 

Correspondingly Example Bl using 4-phenoxybenzoic add [Aldrich]. 
Example B37 

30 iV-[-[3-Methoxy-4-(2-py]Tofidin-l-yl-ethoxy)-phenyq-4-phenylamino-benza^ 
Diy cesium carbonate (0.15mH 49mg), (5>-B]NAP [Aldrich] (0.015 mM, 9mg) and 
palladiinn acetate (0.0075mM, 2mg) were sonicated in anhydrous ethyleneglycol 
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dimeAyl ethex (15 ml) for 40 minutes under an argon atmosphere. This suspension was 
treated wifli 4-bromo-JV-[3-melhoxy-4-(2-pyrroKdin-l-yl-^o^^ 
[Example A93] (O.lniM, 42mg) and aniline (0.1 ImM, lOmg) flien refluxed for 40 hours. 
The suspension vras fitoed through a hydrophobic menibrane, concxffl^^ 
5 purified onC18 R-P. alica using acetonitrilenvatcr to ajfford the title compound as a v*ite 
solid. 

lHNMR(MeOH-d4): 5 7.96 (2H, dd) 7.92 (IH, d), 3.1 (2H, dd), 7.20 (IH, dd), 7.04 
(IH, d), 428 (2H, t), 3.92 (3H, s), 3.78 (2H, m), 3.60 (2H, t), 3.58-3.13 (6H, m) and 2.26^ 
1.47 (lOH, m); MS: (ES+ve) m/z 424 [M+H]+ 

10 

Example CI 

Utilising the procedure of Example A7 with 2-methylbiphenyl-4-cart)0xylic add [Patent 
WO-9606079] in place of 2 -me%l"biphenyl-4-carboxylic acid. 

15 Example C2 

Correspondingly Example CI using 3-methoxybiphenyl-4-carboxylic acid [Patent WO- 
9534540]. 

Example C3 

20 Correspondingly Example CI using 3-methylbiphenyl-4-carboxyUc acid [Patent WO 
9534540], 

Example C4 

Correspondingly Example CI using 4-phenylthiophene-2-carboxylic acid [Specs]. 

25 

Example C5 

Correspondingly Example CI using 4-(3,5-dichlorophenoxy)-furan-2-carboxylic add 
[Maybridge]. 

30 Example C6 

Conespondingly Example CI using 5-methyH-phenylpyrazole-4^boxylic add 
[Maybridge]. 
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Example C7 

Conespondingly Examplie CI using fr-phraiyl-mcotinic acid [WO-000«)85]. 
EsampleCS 

Conespondingly Example CI using 3-chlQrO"hiphenyl-4-caiboxylic add [Patent JP- 
09221476]. 

Example C9 

Conespondingly Example CI using 5-(4<Uorophenyl>2-ti^ 
carboxylic add [Maybridge]. 

Example CIO 

Coirespondingly Example CI using 2-{4-chlorophenyl)-3-(tiifluoiomediyl>-pyrazole-4- 
carboxylic add [Maybridge]. 

Example Cll 

Correspondingly Example CI using 5-(2-pyridyl)-thiopliene-2-carboxylic add 
[Maybridge]. 

Example C12 

Correspondingly Example CI using 5-(mefliyl-trifluQrometbyl-2-ff.pyrazoi-3-yl)- 
thiophene-2-carboxylic add [Maybridge], 

Example Dl 

Utilising the procedure of Example D5 with 3,4^chloromtroben2ene [Aldrich] in place 
of 2,4-dichloronitrobenzene. 

Example D5 

Biphenyl-4-carboxylic add [2Hdiloro-4-(2-diisopropylammo-ethoiiy)-ph^yl]-amide. 

To a three-neck flask (fitted with condenser, dropping funnel and thermometer) 
containing iron powder (938mg, 16.8inmol),inixed with a solution of aminonium chloride 
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(28inmol) in water (28ml), was added the amine [2-(3-chloro-4-nitroi>henoxy>ethyl]- 
diisopiopyl-amme {prepared by the meQiod used to fonn l-[2-(2-methoxy-4-nitro- 
phenoxy)-efiiyl]-pyirolidine in Exitmple^l but with 2-4-dicfaloronitrobenzene 
[Aldrich] in place of 4-chloro-3"mefhoxynitrobenzene and 2-diisopiopylaminoethanol in 

5 place of l-(2-hydroxylethyl>pyirolidirie], dropwise over 10 minutes. Hie reaction 

mixture was gently refluxed until tlx. analysis showed no starting material. The mixture 
was filtered while hot and 'tiie inorganic residues washed with methanol. The combined 
filtrates were partitioned between water (5ml) and ethyl acetate(3 x 1 Qml), the organic 
phase dried (M^O^), filtered, and evaporated. The aqueous phase was treated with satd. 

10 aq. sodium bicarbonate (IQml), extracted wifli ethyl acetate (3 x IQml), dried (MgS04), 
and evirated. Residues from both extractions were combined and purified by flash 
chromatogrsqphy on silica gel using dichloromethane — methanol - aq. ammonia as eluent 
to afford 2'^hlQro-4-(2-diisopropylaniino-ethoxy)-ph«iylamine as a brown oil. 
IH NMR (CDCI3): 5 1.02(12H, d), 2.77(2H, t), 3.03(2H, sept), 3.72(2H, bs), 3.80(2H, t), 

15 6.68(2H, m) and 6.85(1H, m); MS (AP+ve): m/z 271, 273 [M+H|+. 

This material was used in place of 3-'methoxy-4-(2-pyirolidm-l-yl-^oxy>'phenylamine 
in the procedure of Example A51 to afford the title compound as clear oil. 
iH NMR (CDQs): 5 1.26 (12H, d), 3.07 (2H. m), 3.35 (2H, m), 4.22 (2H. m). 6.89 (IH. 
20 dd), 7.01 (IH, m), 7.44 (3H, q), 7.62 (2H, d), 7.71 (2H. d), 7.97 (2H, d) and 8.34 (IH. d); 
MS (AP+ve): m/z 452, 454 [M+H]+ 

Example D9 

Utilising the procedure of Example A51 wifli 2,4-difluoromtrobenzene [Aldrich] m place 
25 of4-chloro-3-methoxynitrobenzaie. 

Example D12 [WO-00/061461 

Utilising the procedure of Example A51 with 3,4-<Hfluoromtrobenzene [Aldrich] in place 
of 4-chloro-3-methoxymtrobenzrae. 

30 

Example D16 
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Utilising the ptocedme of Ebrample A51 vdth 2-metbyl-4-fiiiQroiiitrobenzene [Aldticb] in 
place of 4-chIoro-3-inefhoxyiiitrobenzene 

Example D20 

5 Utilising the procedure of Example A51 witb 3-methyl-4-fluoronitroben2ene [Aldrich] in 
place of 4-diloro-3-methoxynitrobenzene 

Example D24 

Utilising tiie procedure of Example A51 with 3-acetyl-4-fluoronitn)benzeiie [Aldnch] in 
10 place of 4-d]lon>-3-methoxynitrobenzene 

Example D25 

BiphenyI-4-carboxylic add [4-(2-diisopropylamino^ihoxy)-2-formyl-5-methoxy- 
phenyQ-amlde 

15 Biphenyl-4-carboxylic acid [4^(2-diisopropylaEDino-ethoxy)-3-methoxy-phenyl]ranride 
[Patent WO-9901127] (223 mg, 0^ mmol) was treated with glyoxylic add trihydrate 
(1ml), dichloromethane (5 ml) and methanesulphonic acid (0.5 ml). The mixture was 
stirred vigorously for 24 hours then treated with satd. aq. sodium bicarbonate (3Gml) and 
extracted with dichloromethane (3 x 20ml). Ihe combined organic phases were dried 

20 (MgS04), iBItered and evaporated, then subjected to flash chromatography on silica gel 

[chloroform - methanol - aqueous acetic add] to obtain the tifle compound as the acetate 
salt, a white solid. 

NMR (CDCI3): 5 1.13 (12H, d). 2.04 (3H, s). 3.02 (2H. t), 3.20 (2H, hept), 4.05 (3H, 
s). 4.10 (2H, t), 5.0 (IH, bs), 7.22 (IH, s), 7.40 (IH. t), 7.48 (2H, d), 7.65 (2H, d). 7.76 
25 (2H, d), 8.14 (2H, d), 8.72 (IH, s) and 9.34 (IH, s); MS (AP+ve): m/z 475 [M+H^l. 

ExamipleD26 

Biphenyl-4-carbo^lic add [4*(2-diethylamino-ethoxy)-3-<l-hydroxy-ethy])-phenyI]- 
amide 

30 To biphenyl-4-carboxylic acid [3-acetyl-4-(2-diethylamino-ethoxy)-phenyl]-amide 
[Example D24] (20mg, 0.05mmol) dissolved in a 1 :1 mixture of tetrahydrofuran / 
ethanol (3ml), was added sodium borohydride [Aldrich] (6mg, O.I5nrmol). The reaction 
mixture was stirred at ambient temperature for 16 hours. The solvent was evaporated and 
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the residue purified by flash diromalogr^hy on silica gel using dichloromefliane - aq. 
anmcmia - methanol as eluents, to afford tbe tifle compound as a wM^ 
*HNMR (CDCI3): 8 1.09 (6H. t), 1.49 (3H, d), 2.75 (4H. q), 2,95 (2H, t), 4.15(2H. t), 
5.01 (IH, q), 6.84 (IH, d), 7.45-7.67 (9H, m) and 7.95 (2H, d) 
5 MS (AP+ve): m/z 433 [M+H*]. 

Example D27 

BiphcnyM-carboxyKc acid [4-(2HiicthyIamino-cfhoxy)-3-ctliyl-phcnyI]-amidc 
To biphenyl-4-carboxylic acid [3-acetyl4-(2-dietbylanuno-ethoxy>phenyl]-amide 

1 0 {Stample D24] (25mg, 0.06mmol) dissolved in dichloromelhane (1 .5ml), was added 
triethylsilane (0.5ml) and trifluoroacetic acid (0.25ml). The resulting yellow solution was 
stirred at room tenqperature for 120h. The solvents were evaporated and the residue 
purified by flash chromatography on silica gel using dichloromethane - aq. ammoma - 
meflianol as eluents to afFord the tide compound as white solid. 

15 ^HNMR (CDCI3): 8 1.17 (6H, m), 2.64 (2H, q), 2.8 (4H, q), 3.06 (2H, t), 4.15 (2H, t), 
6.82 (IH, d), 7.35.7.71 (9H, m) and 7.96 (2H, d) 
MS (Ame): m/z 417 [M+H]* 

Example D28 [WO9901127] 

20 Utilising the procedure of Example A51 with 4-fluoronitrobenzene [Aldrich] in place of 
4-chloro-3-meflioxynitrobaizene, and 2-diisopropylaminoethanol in place of 1 -(2- 
hydroxyethyl)-pyrrolidine 

Example D30 [WO99011271 
25 Utilising the procedure of Example D28 with 2-dimediyIaminoethanol [Aldrich] in place 
of 2-diisopropylainxnoethanoL 

Example D32 (WO9901127] 

UtiHsing the procedure of Example D28 with 2-diethylaminoethanol [Aldrich] in place 
30 of 2-diisopropylaminoethanol 

Example D38 [WO99011271 
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Utilising the procedure of Example A22 with 4-fluoromtrobeiizene [Aldrich] in place of 
4-chloro-3-methoxynitrobenzene, and 4-ethylphenylbQronic acid in place of 4- 
methoxyphenylboronic acid 

5 Example D39[WO9901127I 

Utilising tlie procedure of Example A84 with 4-fluoronitrobenzene [Aldrich] in place of 
4-chloro-3-methoxynitrobenzene, and 4-ethylplienylboronic acid in place of 4- 
methoxyphenylboxonic acid. 

10 Example El 

BiphenyI-4-carboxylic acid [4-(2-diisopropylamino-etfaoxy>-3-metboay-phenyI]-' 
methyl-amide. 

To 4-(2<liisopropylainino-ethoxy)-3-methoxy-phenylamine (Immol) [Example AT] 
were added triethylorthoformale (8ml) and trifluoroacetic acid (O.lSinl). The resulting 

15 solution was heated to 90**C for 4hr. The solution was evaporated then redissolyed in 
ethanol and cooled to approximately -1 0°C. Sodium borohydride (190m^ Smmol) was 
introduced portionwise over 1 0 minutes then the mixture allowed to warm to room 
temperature. The solution was stirred at room temperature for 16h, then acidified to pH 1 
with 2M hydrochloric acid The mixture was concentrated to approximately 1 0ml, then 

20 partitioned between ethyl acetate and water. The aqueous phase was adjusted to pH 1 4 
using 2M aq sodium hydroxide solution, and extracted with dichloromethane (x3), dried 
(MgS04), filtered and evaporated. The residue was purified by flash chromatography on 
silica gel using dichloromethane - aq. ammonia - methanol as eluent to afford [4-(2- 
diisopropylamino-ethoxy)-3-methoxy-phenyl]-methyl-amine as an oil. 

25 NMR (CDCI3): 6 1 .03 (12H, d), 2.80 (3H, s), 2.85 (2H, t), 3.02 (2H, q), 3.80 (3H, s), 
3.86 (2H, t), 6.13 (IH, dd), 6.23 (IH, d) and 6.80 (IH, d); MS (AP+ve): m/z 281[M+H]'' . 

To 4-phenylbenzoic acid (02mmol) suspended in dichloromethane was added oxalyl 
chloride (0.6mmol) followed by dimethylformamide (1 drop). The reaction mixture was 
30 stirred for Ih, evaporated, co-evaporated (x3) with dichloromethane then redissolved in 
dichloromethane(lml). A solution containing the amine [4-(2-diisopropylamino-ethoxy)- 
3-methoxy-phenyI]-methyl-aniine (0.2mmol) and triethylamine (140mg, limnol) 
dissolved in dichloromethane (1ml) was added. This solution was stirred at ambient 
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temperature for 14 hours, evaporated, dissolved in dichloromethane (Iml) and treated 
with PS-isocyanate resin [Argonaut Technologies] (150mg). After a ftirther 18h shakfaig 
at ambient temperature, the mixture was filtered, passed through an SAX column 
[Vaiian] (Ig), evaporated, and the residue purified by chromatography on silica gel using 
5 dichloromethane - aq. ammonia - methanol as eluent to afford flie title conq)ound as an 
oil 

NMR (CDCI3): 8 121 (12H, bd), 2.88-324 (4H, m), 3.32 (3H, s), 3.87 (3H, s), 4.11 
(2H, m), 6.82-6.91 (3H, m) and 726-7.56 (9H, m); MS (APWe): mk 476 [M+HJ^ 

10 ExanqileES 

Utilismg the procedure of Example El with tdethyl orthoacetate [Aldridi) in place of 
triethyl orthoformale. 

Example £12 

15 Biphcnyl-4-carboxyBc add [2-chloro-4-(2-diisopropylaraino-ethoxy)-5-methoxy- 
phenyQ-aBiide 

BiphenyM-carboxylic add [4-(2-diethylaimno^thoxy)-3-methoxy-phenyl]-methyl- 
amide [Example E91 (45mg, 0.1 mmol), was dissolved in chloroform (Iml) and treated 
with benzotriazole [Aldrich] (12 mg, 0 j mmol) and //-chlorosuccinimide (13 mg. 
20 O.Ummol). The mixture was stured at ainbient temporature for 16 hours then evaporated 
and subjected to flash chromatography on silica gel (dichloromethane - methanol - 
aqueous ammonia) to afford the title compound as an oil. 

^HNMR (CDCI3): 8 1.06 (6H, t), 2.63 (4H, q), 2.90 (2H, t), 339 (3H. s), 3.67 (3H. s), 
4.03 (2H. t), 6.57 (IH, s). 6.84 (IH, s) and 7.31-7.53 (9H. m); MS (AP+ve): mh 467, 469 
25 [M+Hf . 

Example £13 

Utilising the procedures of Exanlple A93 with [4-(2-diethylamino-ethoxy>-3-methoxy- 
phenyl]-methyl-amine [Example E9] in place of 4-(2-diethylamino-ethoxy)-3-methoxy- 
30 phenylaminc and 2-fluoroinethylphaiylboronic add [Aldrich] in place of 4- 

methoxyphenylboronic acid and of Example 51 with (iV-diethyl)ethanolainine m place of 
l-(2-hydroxyethyl)pyrrolidine. 
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Example E14 

Utilising the procedine of Example E13 with 2-meaKylphenylb(noiuc [Aldrich] in place 
of of 4-chlorophenylboronic add. 

5 Example E16 

Correspondingly Example E14 with 2-chIoromethylphenylbQionic add [Aldrich]. 
Example E17 

Correspondingly Example E14 widi 4-flnoFomethylphenylboronic add [Aldridi]. 

10 

Example E21 

Correspondingly Example £14 widi 4-chlorometfaylphenylboronic add [Aldridi]. 
Example E22 

IS Correspondingly Example £14 with 4-ethylphenylboTonic add [Aldrich]. 
Example£23 

Correspondingly Example £14 with 4-re7tbutylphenylboronic add [Aldrich]. 
20 Example £24 

4-Bq)henylcarboxylic add [4-(2-dietbylamino-ethoxy>-3-metbdxy-phenyl]-meaiyl-amide 
[Example E9] (45mg, O.lmmol), was dissolved in acetonitrile (Ind) and treated with iV- 
fluoro-N'-cUoromethyl-triethylenedianiine-bis(tetrafluor6bQrate) (43mg, 0.12nunol) and 
heated to 80^ for 6 hours. The solvent was evs^rated and the residue subjected to 
25 flash chromatography on silica gel (diddoromethane - methanol aqueous ammonia) to 
afford the title compound as an oil. 
MS (AP+ve): m/z 451 [M+H]*. 

Example E25 

30 Utilising the procedure of Example El with 4-(2-diisopropylammo-ethpxy>3-methyI- 
phenylanune [Example D20] in place of 4-(2-diisopropylamino^thoxy>>3-ffledioxy- 
phenylamine and triethyl orthoacetate in place of triethyl orttiofonnate. 
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Example Fl 

Utilising the procedure of Example A7 with 6i>henyl-mcotinic add (Patent WO- 
0(K)6085) in place of 2'-methyl-4-bipheaylcaiboxylic add and isr-dimethylethanolamine 
5 in place of 2-(diisopropylamino)ethanoL 

Example 61 

Biphenyl-4-carboxylicadd [4K^)-di^thylamino-hydroxy-propoxy)-3-methoxy- 
phenyl]-amide 

1 0 4-hritro-2-medioxyphenol [Aldrich] (845mg, 5mmoI) was dissolved in DMF (25 ml) and 
treated with sodium hydride (60% oil dispersion, 20(hng). When die effervescence 
ceased, the mixture was treated wifli (Ji>-p-nitrophenylsulphony 1 glyddol [ Aldiich] and 
warmed to 50PC witii stnring. Aftca: 16 hours, the mixture was cooled, evaporated, 
partitioned between water (20ml) and dicUoromethane (3 x 25ml). dried (MgS04), 

15 filtered and evaporated. The residue was purified by flash chromatography on silica gel 
(hexane - ether) to give (/{)-2-(2-methoxy-4-nitro-phenoxymethyl)-oxirane as a pale 
brown solid in 80% yield. 

NMR (CDCI3): 5 2.79 (IH, dd), 2S5 (IH. dd), 3.41 (IH, dddd), 3.96 (3H, s), 4.06 
(IH, dd). 4.43 (IH, dd). 6.98 (IH, d). 7.75 (IH, d) and 7.87 (IH, dd). 

20 

(R)-2-(2-Meflioxy-4-nitrO"i*enoxymethyl)-oxfaane (OJmmol, 113mg), in 
dichloromethane (3 ml) was treated with die amine (diethylamine) [Aldrich] (1.5 mmol, 
1 10 mg) and titanium tetraisopropoxide [Aldridi] (50ul). The solution was stirred at 
ambirait temperature for 24 h, treated vidth water (1ml) and shaken vigorously for 10 
25 minutes. The resulting suspension was passed flirough a hydromatrix cartridge [Varian 
ChemElut] (5ml) eluting with dichloromethane (10ml) to ^ve (R)-diediylamino-(2- 
methoxy-4-nitro-phenoxy>-propan-2-ol as a yellow oil 

*H NMR (CDCI3): 5 1.07 (6H, t), 2 J5-2.72 (7H, m), 3.94 (3H, s). 4.09-4.13 (3H, m), 
6.97 (IH. d). 7.74 (IH, d) and 7.89 (IH. dd); MS (AP+ve): m/z 299 [M+H*]. 

30 

This matmal was dissolved in ethanol (5ml) and treated with hydrogen chloride (2M in 
diethyl etiiw) 0.1 ml tiien 10% palladium on diaicoal (20 mg) and hydrogenated at 
atmospheric pressure for 24 hours. The solution was purged witii argon then flitted 
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dirough celite and evaporated to give (i2H4-aniino-2-methoxy-phenoxy)-died]ylainino- 
piopan-2-^I hydrochloride as a white ciystalline solid. 

'HMMR(CD30D): 8 1.19 (6H, t), 3.36-3.45 (6ri. m). 3.88 (s. 3H), 4.02-4.11 (2H, m), 

4.03 (IH, m), 6.95-7.03 (2H, m) and 7.13 (IH, d). 
5 ' . . . 

A solution of this matmal in didiloromediane (2nil) was treated with triethylamine (2 
mmol, 280ul) and tcietbylsilyl trifiuoromethanesulphonate (Immol. 264ing). After 30 
minutes, 4-biphaiylcazfooxylic add chloride CBxanq>le 1] (Inunol, 217mg) was 
introduced and the mixfaire stuted for 12 hours. Tlie solvent was evaporated and the 
10 residue dissolved in methanol (lOOmI) and treated with potassium carbonate (2g). After 
stirring for six hours, the suspension was ev^>orated, formed into a slurry with 
dichloromethane (20ml), filtered, the filtrate evaporated, and the residue purified, by flash 
chromatography (dichloromethane - methanol - aq. ammonia) to give the title compound 
as a white solid, 

15 NMR (CDCI3): 6 1.1 1 (6H, t), 2.61-2.78 (6H, m,). 3.88 (3H, s), 3.5-4.5 (IH, vbs), 

3.99^.13 (3H, m), 6.92 (IH, d), 6.99 (IH, dd), 7.41-7.49 (3H, m), 7.56 (IH, d), 7.63 (2H, 
d), 7.69 (2H, d) and 7.97 (3H, d); MS (AP-Ke): m/z 449 [M+H*3. 

Example G5 

20 Utilising die procedure for the preparation of (/?)-diethylamino-(2-methoxy-4-nitro- 
phenoxy)-propan-2-ol [Example Gl] but replacing didiloromethane with 1,2- 
dichloroethane and diethylamine with diisopropylamine. In addition, the mixture of 

amine and epoxide was heated at 80^C for 12h rather than being kept at ambient 
temperature for 24 hours. 

25 

Example G8 

Utilising the procedure of Example Gl but using (i?)-p-nitrophenylsuIphonyl-glycidol in 
place of (i?)-p-nitrophenylsulphonyl-glycidol, and pyrrolidine in place of diethylamine. 

30 Example 622 

Utilising the procedure of Example A51 but using 4-dimethylamino-l-butanoI [XCN-RF] 
in place of l-(2-hydroxyethyl)-pym)lidine. 
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Example HI 

4-Cydohexyl-iV-[3-methoxy-4-(4-methyl-piperarin4-y^^ 

A solulioii of l-(2^methoxy-4-mtn>phenyl>pipera2ine (Pa^ (IQmmol, 
2.37g) in dichloromethane (50ml) was treated with ditertbutyl dicarbonate (lOmmol, 
5 2,1 8g) wifli stirring. Vigorous evolution of gas occurred vMoh ceased after 1 hour. The 
solution was then evaporated to a yellow solid 4-(2-methoxy-4-mtro-phenyl>piperazine- 
1-carboxylic acid teribvtyl ester. 

'HNMR (CDCI3): 8 L50 (9H, s). 3,16 (4H, t). 3.61 (4H, t), 3,96 (3H, s), 6.88 (IH. d). 
7.72 (lH.d) and 7.86 (lH,dd). 

10 

This material was dissolved in ethanol (50ml) and treated wifli 10% Pd on carbon 
(lOOmg). The suspension was hydrogenaled at 1 atmosphere for 2 hours, flien filtered 
through celite and evaporated to give 4-(4-amino-2-methoxy-phenyl>-piperazme-l- 
carboxylic acid rerrbutyl ester as a brown oil. 
15 ^HNMR (CDQs): 8 1.48 (9H, s), 2.86-2.91 (4H, t), 3.52-3.60 (4H. t). 3.81 (3H. s). 6.22^ 
6.27 (2H, m) and 6.73 (IH, d). 

This aniline (0.2mmol, 61 mg) was dissolved in dichloromethane (1ml) and treated 
successively wifli DIEA resin [Argonaut Technologies] (0.5 g) and 4-cyclohexylbOTZoyl 
20 dbloride [Example A36], The mixture was shakra gently for 12 hoinrs then filtered, 
evq)orated and the residue purified by fladi diromatography on silica gel 
(dichloromethane -methanol - aq. ammonia) to ajfford 4-(4-{[l-(4-cyclohexyl-phenyl)- 
meaianoyll-amino}-2-methoxy-phenyl>piperazine-l-carbo^^ add tertbutyl ester as a 
white crystalline solid 

25 *HNMR (CDCI3): 8 1.25-1.47 (5H. m), 134 (9H, s), 1.75-1.88 (5H. m). 2.56 (IH, m). 
2.98 (4H, t). 3.61 (4H, t), 3.91 (3H, s), 6.87 (IH, d), 6.93 (IH, dd), 732 (2H, d). 7.54 
(IH, s\ 7.77. (IH, s) and 7.78 (2H, d); MS (AP+ve): m/z 493 [M+H*]. 

This material was dissolved in dichloromethane (5ml) and treated with anisole (1ml) and 
30 tdfluoroacetic acid (5ml). After 2 hours the solution was evaporated, then co-evaporated 
twice from tolueaie. The residue was dissolved in dichloromethane (10ml), washed with 
satd. sodium bicarbonate (2ml), the organic phase dried (MgS04), filtered and evaporated 
to a brown oil, 4^yclohexyl-JV-(3-methoxy-4-piperazin-l-yl-phenyl>benzamid 
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NMR (CDCI3): 5 1.22-1.87 (10, m), 2.57 (1, m), 3.04-3.12 (8H, m). 3.91 (3H, s). 6.95 
(2H, bs), 7.32 (2H. d), 7.54 (IH, m). 7.77 (IH, s) and 7.78 (2H, d); MS (AP4ve): m/z 394 
[M+H^. 

5 This amine (0. Immol, 39ing) was dissolved in ethanol (3inl) and treated with 
metafonnaldehyde (lOQmg), Ambedyst cyanoboiohydride resin [Novabiochem] 
(1 OQmg), and acetic add (SOuI). The mixture was stirred at ambient temperatme for three 
hours then filtered, evaporated and the residue purified by flash chromatography on silica 
gel (dichloromethane - methanol - aq. ammonia) to afford the title compound as a pale 
10 brown oil. This was evaporated fiom dilute acetic acid to give the monoacetate salt 
hydrate. 

*H NMR (CDCI3): 5 1.22-1.45 (5H, m), 1:76-1.87 (5H, m), 2.02 (6H, 2xs), 2.56 (IH, m), 
3.22-3.23 (4H, t), 3.29-3.30 {4H. t), 3.88 (3H, s), 6.86 (IH. d). 6.94 (IH, dd), 7.30 (IH. 
d), 7.59 (IH, d), 7.79 (2H, d). 7.98 (IH, s) and 8.54 (4H, bs); 
15 MS(AP+ve):iii/z408[M+H*]. 

The following tables give Exanq>les which illustrate but do not limit the invention in any 
way. 
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Table A 



Encompassing compounds of general formula (II), a subset of formula (1) wtere A - H 
andOI^R3=H,X = O.Y = CH2CH2.Z=abond;R4 = Ph and R5 is either meta 01 

5 para substituted on R4. 




Example 1 
No. 


R5 




meta/ 
para 


[M+H1+ 


Procedure { 


Al 


Ph 


V 


P 


447 


A7 


A2 


IV- 


V 


P 




A7 1 

1 


A3 




V 


P 


437 


A7 


A4 


Ph 


V 


m 


447 


A7 


A5 




V 


P 


448 


A7 


A6 




V 


P 


489 


A7 


A7 


& 


V 


P 


461 


A7 


AS 


1 0-' 


V 


P 


453 


A7 
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A9 




V 


P 


453 


A7 


AlO 




V 


P 


451 


A7 


All 




V 


P 


529 


A7 


A12 




y 


P 


461 


A7 


A13 




V 


m 


472 


A7 


A14 




V 


P 


525 


A7 


A15 


-/I 


V 


m 


453 


A7 


A16 






m 


453 


A7 


A17 




T 


P 


489 


A7 


A18 




V 

T 


P 


486 


A7 


A19 


xyo- 




P 


529 


A7 


A20 


0- 


V 


P 


453 


A7 


A21 






P 


449 


A7 
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A22 




V 


P 


477 


A22 


A23 


F F 


V 


P 


515 


A22 


A24 


u 


V 


P 


462 


A22 


A25 


0 


V 


P 


553 


A22 


A26 






P 


497 


A22 


pon 






P 


497 


A22 






V 


P 


461 


All 


A29 




V 


P 


493 


A22 


A30 




V 


P 


515 


A22 
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A31 




V 


P 


475 


A22 


A32 • 




V 


P 


491 


A22 


A33 


rO"" 


V 


P 


473 


A22 


A34 






P 


477 


A22 


A35 


Ph 




P 


. 433 


A51 


A36 






P 


439 


A51 


A37 


Ph 


/ 


P 


397 


A51 


A38 


iJ-- 


/ 


P 


391 


A51 


A39 


0-- 

\ / 


1 


P 


423. 


A51 


A40 


Ph 


1 

• \J 


P 


417 


ASl 


A41 


Ph 




P 


417 


A51 


A42 






P 


423 


ASl 
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A43 


Ph 


1 


p 


405 


A51 


A44 


/ \ 


1 


p 


411 


A51 


JXHJ 


Ph 




T) 

r 


419 


A51 


A46 


/ \ 


1 


P 


425 


A51 


A47 


Ph 




P 


417 


ASl 


A4g 


0-- 

\ f 


■■oJU 


P 


423 


A51 


A49 


Ph 


y— Ph 


P 


467 


ASl 


A50 




f-Ph 


P 


473 


ASl 


A51 


Ph 




P 


417 


ASl 


A52 






P 


423 


ASl 


A53 




/ 


P 


421 


A22 


A54 


Ph 




P 


405 


ASl 


ASS 


o- 




P 


411 


ASl 
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A56 


Ph 




P 


431 


A51 


A57 


/ \ 




. p 


437 


A51 




i n 




p 






A59 






p 


451 


A51 


A60 


X) 


/ 


n 


406 


A60 




Ph .On. 




V 


4Q7 




A62 




/ 


P 


459 


A63 


A63 




/ 


P 


419 


A63 


A64 




/ 


P 


417 


A63 


A65 




/ 

' \ 


P 


421 


A63 


A66 




/ 


P 


441 


A63 


A67 




/ 


P 


441 


A63 


A £0 

AOB 






P 


404 


Ao3 


A69 




/ 


P 


437 


A(>3 


A70 




/ 


P 


434 


A63 
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1 A71 




/ 


P 


459 


A63 1 


A72 


Ph 


xco 


P 


481 


A51 


A73 


0-' 


xco 


P 


487 


A51 


A74 


Ph 




P 


445 


A51 


A75 






P 


451 


A51 


A76 


Ph 




P 


493 


A51 


A77 






P 


499 


A51 


A78 


Ph 




P 


479 


A51 


A79 






P 


485 


A51 1 


A80 


Ph 


1 \ Pn 


P 


508 


A51 


A81 






P 


514 


ASl 


Ag2 


Ph 


1 \ 


P 


403 


A51 


A83 




1 \ 


P 


409 


ASl 1 


A84 






P 


449 


A84 1 


ASS 






P 


445 


ASS 


A86 






P 


487 


A88 


A87 




1 


P 


425 


ASS 
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A88 






p 


450 


A88 


A89 






p 


450 


A88 


A90 






p 


459 


ASS 


A91 


0-- 




p 


425 


A88 


A92 


ccr 

H 




p 


458 


ASS 


A93 






p 


447 


A93 


A94 






p 


443 


A93 


A95 


.A' 

3 




p 


485 


A93 


A96 


0-- 




p 


423 


A93 


A97 


xr 




p 


431 


A93 


A98 


0 N 




p 


448 


A93 


A99 


fx" 




p 


431 


A93 


AlOO 


■Tir"' 




p 


479 


A93 


AlOl 






p 


457 


A93 


A102 


0- 




p 


423 


A93 


A103 


0- 




p 


407 


A93 


A104 






p 


459 


A93 


A105 


Ph 




p 


429 


A105 
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A106 






p 


426 


A107 


A107 


a 




p 


424 


A107 


A108 


a 


y 


p 


454 


A107 
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Table B 



Encompassing compounds of genera] fonnula (EQ, a subset of formula (1) v/hete A = H 
andOMe, Rl=R2 = Me2,R3 = H,X = 0, Y = CH2-CH2,Z = 0,CH2orNH;R4-Ph, 
5 R5 is Ph and Z is either meta or para substituted on R4. 




Example 
No. 


Z 


meta/ 
paia 


r 


[M+H]+ 


Procedure 


Bl 


0 


m 


V 


463 


Bl 


B2 


CH2 


P 


V 


461 


Bl 


33 


0 


m 




229 


A51 


B4 


CH2 


P 




4447 


A51 


B5 


0 


m 


/ 


407 


A51 


B6 


CH2 


P 




405 


A51 


B7 


0 


m 




433 


A51 


B8 


CH2 


P 




431 


A51 
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B9 


0 


m 


N / 


433 


A51 


BIO 


CH2 


P 


/ 


431 


A51 


Bll 


0 


m 




421 


A51 


B12 


CH2 


P 




419 


A51 


B13 


0 


m 


r" 


435 


A51 


B14 


CH2 


P 


r" 


433 


A51 


B15 


0 


m 




433 


A51 


B16 


CH2 


p 


o 


431 


A51 


B17 


0 


m 


/-Ph 


483 


A51 


B18 




P 


f-Ph 


481 


A51 


mo 


u 


m 




433 


A51 


"DO ft 




P 




431 


A51 


B21 


CH2 


P 




419 


ASl 


B22 


0 


m 




447 


A51 
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B23 


CH2 


P 


"°^'0 

N / 


445 


A51 


B24 


0 


m 


/ 

' ^ \ / 


497 


A51 


B2S 


CH2 


P 


/ 

,'0,^N Ph 


495 


A51 


B26 


0 


m 




509 


A51 


B27 


CH2 


P 




507 


A51 


B28 


0 


m 




495 


A51 


B29 


CH2 


P 




493 


A51 


B30 


0 


m 




524 


A51 


B31 


CH2 


P 


V^N-Ph 


522 


A51 


B32 


0 


m 




419 


A51 


B33 


CH2 


p 




417 


A51 


B34 


CH2 


m 




461 


Bl 


B35 


0 


P 


1 


463 


Bl 


B36 


NH 


P 




462 


B37 


B37 


NH 


P 




432 


B37 
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Table C 



Encompassing coixq)ounds of general fomula (IV) a subset of fonmda (1) vAeie A H 
andOMe, Rl =R2 = Me2,R3-H,X=0, Y=?ai2-<:H2;R4,R5-substitutedph^^ 
orheterocyole, 




Example 
No. 


Z 


3/4 
substitution 
w.r.L C=0 


O 


R5 


[M+H]+ 


MeOiod 


CI 


bond 


4 




Ph 


461 


CI 


C2 


bond 


4 




Ph 


477 


CI 


C3 


bond 


4 




Ph 


461 


CI 


C4 


bond 


3 




Ph 


453 


CI 


C5 


0 


3 




CI 


521, 
523,525 


CI 


C6 


bond 


3 




Ph 


451 


CI 


C7 


bond 


4 




Ph 


448 


CI 
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C8 


bond 


4 




Ph 


481,483 


CI 


C9 


bood 


3 


F,C 




539, 
541 


CI 


CIO 


bond 


3 






539 


CI 


Cll 


bond 


3 




0"' 


453 


CI 


C12 


bond 


3 




CF^ 


525 


CI 
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Table D 

Bacompassing compouiids of general foimula (V) a subset of fonmda © where R3 = H, 
X = O, Y = OT2<H2, Z = O, CH2, NH or a bond; R4 = Ph, R5 is Ph or cyclohe^^ 
and Z is either meta or paia substituted on R4. 




Example 
No. 


Z 


R6 


R7 


R5 


meta 
/ 

para 




[M+HJ 
+ 


Method 


Dl 


bond 


CI 


H 


Ph 


P 


V 


452, 
454 


Dl 


D2 


0 


CI 


H 


Ph 


m 


V 


468, 
470 


Dl 


D3 


CH2 


CI 


H 


Ph 


P 


V 


466, 
468 


Dl 


D4 


bond 


CI 


H 


Cy 


P 


V 


458, 
460 


Dl 


D5 


bond 


H 


CI 


Ph 


P 


V 


452, 
454 


D5 


D6 


0 


H 


a 


Ph 


m 


V 


468. 
470 


D5 
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D7 


CH2 


H 


CI 


Ph 


P 


V 

f 


466, 
468 


D5 


D8 


bond 


H 


a 


Cy 


P 


V 

1 


458, 
460 


D5 


D9 


bond 


F 


H 


Ph 


P 


V 

1 


435 


D9 


DIO 


CH2 


F 


H 


Ph 


P 


V 


449 


D9 


Dll 


bond 


F 


H 


Ph 


P 


V 

1 


441 


D9 


D12 


bond 


H 


F 


Ph 


P 


V 

1 


435 


D12 


D13 


0 


H 


F 


Ph 


m 


V 

1 


451 


D12 


D14 


CH2 


H 


F 


Ph 


P 


V 

1 


, 449 


D12 


D15 


bond 


H 


F 


Cy 


P 


V 

1 


441 


D12 


D16 


bond 


Me 


H 


Ph 


P 


V 


431 


D16 


D17 


0 


Me 


H 


Ph 


m 


V 


447 


D16 
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Dig 


CH2 


Me 


H 


Ph 


P 


V 


445 


D16 


D19 


bmid 


Me 


H 


Cy 


P 


. V 


437 


D16 


D20 


bbod 


H 


Me 


Ph 


P 


V 

i 


431 


D20 


D21 


0 


H 


Me 


Ph 


m 


V 

1 


447 


D20 


D22 


CH2 


H 


Me 


Ph 


P 


V 

1 


445 


D20 


D23 


bond 


H 


Me 


Cy 


P 


V 

1 


437 


D20 


D24 


bond 


COCHs 


H 


Ph 


P 


r 


431 


D24 


D25 


bond 


OMe 


CHO 


Ph 


P 




475 


D25 


D26 


bond 


CH(OH)CH} 


H 


Ph 


P 


N 


433 


D26 


D27 


bond 


Et 


H 


Ph 


P 


r 


417 


D27 


D28 


bond 


H 


H 


Ph 


P 


V 


417 


D28 


D29 


O 


H 


H 


Ph 


m 


V 


433 


D28 
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D30 


bond 


H 


H 


Ph 


P 


/ 


361 


D30 


D31 


0 


H 


H 


Ph 


P 


V 


433 . 


D28 


D32 


0 


H 


H 


Ph 


P 


r 


405 


1)32 


D33 


0 


H 


H 


Ph 


m 


r 


405 


D32 


D34 


bond. 


H 


H 


Cy 


P 


V 

1 


423 


D28 


D35 


bond 


H 


H 


Cy 


P 


r 


395 


D32 


D36 


CH2 


H 


H 


Ph 


P 


V 

1 


431 


D28 


D37 


CH2 


H 


H 


Ph 


P 




403 


D32 


D38 


bond 


H 


H 


P- 
EtPh 


P 


V 


445 


D38 


D39 


bond 


H 


H 


P- 
EtPh 


P 


r 


417 


D39 
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Table E 

Encompassing compouads of general fonnula (VI) a subset of foimula (1) where A = H, 
CI, F and OMe, X = O, Y = CH2-CH2 ; R4 = phenyl, R5 = phenyl or cyclohexyl (Cy), Z 
5 =0,CH2orabond 




10 



Emnple 
No. 


Z 


o/p 


R3 


R8 


R9 


R5 




[M+H] 
+ 


Method 


El 


bond 


P 


Me 


H 


MeO 


Ph 


V 


461 


El 


E2 


0 


m 


Me 


H 


MeO 


Ph 




477 


£1 


E4 


CH2 


P 


Me 


H 


MeO 


Ph 


V 


475 


£1 


E5 


bond 


P 


Me 


H 


MeO 


Cy 


V 


467 


El 


E6 


bond 


P 


Et 


H 


MeO 


Ph 




447 


£1 


E7 


bond 


P 


Et 


H 


MeO 


Ph 




445 


El 


E8 


bond 


P 


Me 


H 


MeO 


Ph 




431 


£1 


E9 


bond 


P 


Me 


H 


MeO 


Ph 




433 


El 


ElO 


bond 


P 


Et 


H 


MeO 


Cy 


o^nO 


453 


£1 


Ell 


bond 


P 


Et 


H 


MeO 


Cy 




451 


£1 


E12 


bond 


P 


Me 


CI 


MeO 


Ph 




468, 
470 


E12 
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E13 


bond 


P 


Me 


H 


MeO 


2-P-Ph 




451 


E13 


E14 


bond 


P 


Me 


H 


MeO 


2-Me- 
rn 


r 


447 


E14 


E15 


bond 


P 


Me 


H 


MeO 


2- 
MeO- 
Ph 




463 


E14 


E16 


bond 


P 


Me 


R 


Men 






AfSt. 
Too, 

470 


i!«X4 


E17 


bond 


P 


Me 


H 


MeO 


4-F-Ph 


r 


451 


E14 


E18 


bond 


P 


Me 


H 


MeO 


4-F3C- 
Ph 




501 


E14 


E19 


bond 


P 


Me 


H 


MeO 


4-Me- 
Ph 


n y — N ^ 


447 


E14 


E20 


bond 


P 


Me 


H 


MeO 


4- 
MeO- 
Ph 


r 


463 


E14 


Jc£zi 


bona 


P 


Me 


T T 

H 


MeO 


4-Cl-Ph 




468, 
470 


£14 


E22 


bond 


P 


Me 


H 


MeO 


*T-XM JTll 








E23 


bond 


P 


Me 


H 


MeO 


4tBu- 
Ph 




489 


E14 


E24 


bond 


P 


Me 


F 


MeO 


Ph 


r 


451 


E24 


E25 


bond 


P 


Et 


H 


Me 


Ph 




459 


E25 


E26 


bond 


P 


Et 


H 


Me 


Cy 




465 


£25 


E27 


CH2 


P 


Et 


H 


Me 


Ph 




473 


£25 
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Table F 

Encompassmg compounds of general fonmila (VE) a subset of foimula (1) v^ere A = H 
and OMe, X = O, R4 = 3-pyridyl, R5 = phenyl, Z = a para bond 

R1 



Example 
No. 






Method 


Fl 


Rl=R2 = Me 


392 


Fl 


F2 




418 


Fl 


F3 




418 


Fl 


F4 


V 


448 


Fl 



10 
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Table G 

Encompassing compoimds of general formula (Vm) a subset of formula ([) where A = H 
and OMe, R3 = H, X = G; R4 =phenyl, Z = 0, CH2 or a bond and R5 = Ph or 

5 q^clohexy] (Cy), Y is a chain of 3 or 4 carbon atoms optionally substituted by an 
hydroxyl group. 




cm 



Example 

No. 


Z 


m/ 
P 


R5 


XYN 


r 


[M+H]+ 


MeQiod 


Gl 


bond 


P 


Ph 


OH 


r 


449 


61 


G2 


bond 


P 


Ph 


OH 


JO 


461 


61 


G3 


bond 


P 


Ph 


OH 




476 


61 


04 


bond 


P 


Ph 


OH 




.476 


61 


05 


bond 


P 


Ph 


OH 


JO 


465 


65 


06 


bond 


P 


Ph 


OH 


X) 


475 


61 


07 


bond 


P 


Ph 


OH 


X) 


475 


61 


08 


bond 


P 


Cy 


OH 




453 


68 


09 


bond 


P 


Ph 


OH 




447 


68 
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GIO 


bond 


P 


Cy 


OH 


r 


455 


G8 


Gil 


bond 


P 


Ph 


OH 


r 


449 


G8 


G12 


bond 


P 


Cy 


v/n 


« 


483 


G5,G8 


G13 


bond 


P 


Ph 


un 




477 


G5,G8 


G14 


bond 


P 


Cy 


OH 


xy 


482 


G8 


G15 


bond 


P 


Ph 


OH 


XX 


476 


G8 


G16 


bond 


P 


Cy 


OH 


\ / 


481 


G8 


G17 


bond 


P 


Cy 


OH 




481 


68 


G18 


bond 


P 


Ph 


OH 




475 


68 


G19 


bond 


P 


Ph 


0 N 
OH 


-O 






G20 


bond 




Ph 


0 y N 
OH 




444 


G8 G5 


G21 


bond 


p 


Ph 


OH 




461 


G8 


G22 


bond 


p 


Ph 




NMs^ 


419 


622 


G23 


0 


m 


Ph 




NMe2 


435 


622 


G24 


CH2 


P 


Ph 




NMe2 


433 


622 


G25 


bond 


P 


Cy 




NMe2 


425 


622 
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Table H 

Encomiiassmg compounds of general foimida (DQ a subset of fomula (I) where A = H 
and OMe, R3 = H, X =N; R4 == phenyl, Z = a para substituted bond and R5 =Phor 
5 cyclohexyl (Cy), Y and R2 form apiperazinyl ring betweaiX and N. 




10 



Example 
No. 


R5 


Rl 


IM+H]+ 


Mediod 


HI 


Cy 


Me 


408 


HI 


H2 


Cy 


Et 


436 


HI 


H3 


Cy 


iPr 


422 


HI 



15 The activity of the compounds used in this invention may be assessed by competitive 
bmding assays to 1 ICBy receptors, as foDov^: 

Radioligand Binding Stadies 

20 Radioligand binding assays were carried out on well washed membranes from HEK293 
cells stably expressing 1 ICBy receptors. Membranes (5-15 mg protein) were incubated 
with [125I]-Melanin Concentrating Hormone (0.22 nM)(obtained from NEN) in the 
presence and absence of competing test compounds for 45 min at 37**C in a buffer 
(pH7.4), contaming 50mM Tris and 02% BSA. Non-specific bmding was defined using 

25 0.1 mM Melanin Concentrating Hormone (obtamed from Bachem). The test compounds 
were added at concentrations between lOM and lOpM in 10 concentration steps. 
Following incubation, the reaction was stopped by filtration through GF/B filters and 
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washed with 4 x Iml of ice-cold SOmM Tiis buffer. Microsdnt 20 (Packard) was added to 
the fillers and the radioacdvity measured iismg a Pad^ 

B oiind cpm in &e presence of test coiiq)ound was expressed as a fraction of the bound 
cpm in the absence of test compound and plotted against Hbs conc^tration of conq)ound. 
From this an ICS 0 was detennined ficom which the pKi was calculated. 

The most potent compounds of Ibe present invention have pKi values in the range of 7.1 
to 7.8 For example: 



Example 


pKirai^e 


A4g 


7.5-7.8 


B2 


7.1-7.4 


C8 


7.1-7.4 


D15 


7.5-7.8 


E9 


7.5-7.8 


F4 


. 7.1-7.4 


Gl 


7.1-7.4 


HI 


7.1-7.4 
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CLAIMS 

1 . A method of treating the Disorders which comprises administering to a Ttiamnn^l 
suffering from one or more of the Disorderis an effective amount of ai compound of 
5 formula (I), or a pharmaceuticially acceptable salt or solvate thereof, in v*ich: 



A 




each A is independently hydrogen, a Ci^ aftyl optionally substituted by hydrpxyl, Ci^ 

alkoxy, C1.5 alkenyl or Ci^g acyl group or a halogen atom or hydroxyl, CN or CF3 group; 
R3 is hydrogen, methyl or ethyl; 
10 R4 is an optionally substituted aromatic carbocyclic or heterocyclic ring; 

Z is an O or S atom, or an NH or CH2 group, or a single bond, at the 3 or 4 position of R4 
relative to the carbonyl group; 

R5 is an optionally substituted aromatic carbocychc or heterocyclic ring , or an optionally 
substituted, saturated or unsaturated, carbocyclic or heterocyclic ring 

15 

R1 

/ 

and Q is -X-Y-N 
\ 

20 R2 

(a) v\diere X is an O or S atom; 

Y is a linear or branched alkylene group, optionally substituted by a hydroxyl groiip, 
or is a C5_^ cycloalkylene group, 

25 Rl and R2 are indq)endently a linear or branched Ci^ alkyl, phenyl Ci_5 attyl group; or 

(b) \^ere Xis an O or S atom; 

Y is a linear or branched C2-4 alkylene group, optionally substituted by a hydroxyl groiq), 
Rl and R2 are linked to form a 5, 6 or 7-membered ring optionally containmg one or 
more further hetat)atom selected from O, S or N, ^ere N or C ring atoms are optionally 
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substituted by Ra, -CO-Ra, -CO-NH-Ra, or CO-O-Ra, whcare Ra is a linear or branched 
Ci«6 alkyl or aryl group; and the 5, 6 or 7-membered ring is optionally fused to an 
optionally substituted benzene ring, or a ring atom of the 5, 6 or 7-membered ring is 
optionally liked by a single bond or methylene group to Y; or 

(c) where X is an O or S atom, 

Y is a C2-4 alkylene group, Rl is a €2^ alkylene group linked to Y to form a 5 or 6 
membered ring and R2 is a linear or branched C 1 ^ alkyl ffoup; or 

(d) i^ere X is a N atom, 

Y is a C2-4 aDgrlene group, Rl is a alkylene group linked to X to form a 5 or 6 
membered ring and R2 is a linear or branched Cj^ alkyl group. 

2. A compound of formula (I) as defined in claim 1, or a salt or solvate thereof, in 
which R3 is methyl or ethyl 

3. A compound according to claim 2, which is any one of the compounds set out in 
Table E herein. 

4. A compound of formula (T) as defined in claim 1 or a salt or solvate thercot 
excluding the compounds: 

Ar-[4-[2-|>is(l-methylethyl)amino]ethoxy>2-fluorophenyl]-[lJ'-biphenyl]^ 
carboxamide, 

A^44-[2-[bis(l-methylethyl)amino]ethoxy]phenyl]-[14'-biphenyl]-4-c^ 

biphenyl-4-carboxylic acid [4-(2-diisopropylamino-ethoxy>phenyl]--amide, 

iV-[4-(2-diisopropyIamino-ethoxy)-phenyl]-4-phenoxy-benzamide, 

^-[4-(2-diethylamino-ethoxy)-phenyl)-4-phenoxy-ben2amide, 

iV-[4-(2-diisopropylamino-etiioxy>phenyl]-3-phenoxy-benzamide 

A/'-[4-(2-diethylamino-<:thoxy)-phenyl]-3-phenoxy-beiizamide, 

4K;yclohexyl~A?'-[4-(2-diisopropylamino-ethoxy)-phenyl]-benzamide, 

4-cycIohexyl-N -[4-(2-diethylamino-ethoxy)-phenyl]-ben2amide, 

4-benzyl-^-[4-(2-diisopfopylamino-elhoxy)-phenyl]-benzamide, 

4-ben3grl-N -[4-(2-diethyIamino-ethoxy)-phenyl]-benzanMde, 

4'-^yl.hiphenyM-carboxylic add [4-C2-diisopropylamino-^oxy>phenyl]-amide, 
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and 4*-ethyl-bipIienyl-4-carboxylic add [4-(2-diethylammc)-ethoxy)-phenyl]-amide. 

S. A process for the preparation of a compound of fonnula (T), or a salt or solvate 
theieo^ as defined in claim 2, vAnch process comprises the reaction of a compound of 
5 fQnnula(X) 

R5-Z-R4-COL (X) 

vdiere RS, Z, and R4 are as defined fi>r formula (I) in claim 1 , and L is a leaving group 
10 wiHi a compound of formula pO) 

A 




15 whminQ and A are as defined in formula (I) in claim 1 and R3 is methyl or ethyl. 

6. A process for the preparation of a compound of foraiula (I), or a salt or solvate 
thereof, as defined in claim 1, which process comprises the reaction of a compound of 
fonnula (X) wherein R5, Z, and R4 are as defined for formula Q) in claim 1 with a 
20 compound of formula (XI) wherein Q, A, and R3 are as defined in claim 1, with the 
proviso that a process for the preparation of: 

A^-[4-[2-[bis(l-methyle%l)amino]ethoxy]-2-fluorophenyl]-IlJ-biphenyl] 
carboxamide, 

iV-[4-[2-[bis(l -methylethyl)amino]ethoxy]phenyl]-[ 1 , 1 -biphenyl]-4-carboxamide, 
25 biphenyl-4-K:arboxylic add [4-(2-diisopropylamino-ethoxy>-phenyl]-amide, 

iV44-(2-diisopropylaniino-ethoxy)-phenyl]-4-phenoxy-benzamide, 

JV-[4-(2-dietbylamino-ethoxy)-phenyl] -4-phenoxy-ben2amide, 

iV^[4-{2-diisopropylainiao-ethoxy>phenyl]-3-phenoxy-benzaniide, 

7V^[4-(2-diethylaiiiino-ethoxy)-phenyl]-3-phenoxy-berizainide, 
30 4Kiyclohexyl-i\r-[4-(2-diisopropylamino-ethoxy)-phenyl]-beii2amide, 
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10 



25 



4-cyclohexyl-N -[4-(2-^e%laniino-efeoxy)-phenyl]-l)enzaim 
4-benzyI-A'-[4-(2-^sopropylamino-ethoxy)-ph 
4-benzyI4^ -[4-(2HliethylamiiiD-eti^^ 

4'-efhyl-bipheayl-4-carboxylic acid [MZ-^ffisopropylaminb-eihox^^ 

and 4*-ethyl-biphrayM-ciboxylic add [4<2-die%lammo-ethoxy>phenyl].aniide 

is excluded. 

7. A phannaceudcal composition for use in the treatment and/or prophylaxis of one 
or more of the Disorders which comprises a compound of this invention, or a 
pharmaceuticaUy accqrtable salt or solvate thereoJ^ and a phannaceutically acceptable 
carrier. 



8. A method of treatment and/or prophylaxis of one or more of the Disorders 
comprising administering to the sufFo-er in need fliereof an effective or prophylactic 

15 amount of a compound of this invention, or a phannaceutically acceptable salt or solvate 
thereof. 

9. Use of a compound of this invention, or a phannaceutically acceptable salt or 
solvate thereof, for the manufacture of a medicament for the treatment and/or prophylaxis 

20 of one or more of the Disorders. 

10. Use of a novel compound of this invention, or a phannaceutically acceptable salt 
or solvate, thereof as a therapeutic agent, in particular for the treatment and/or 
prophylaxis of one or more of the Disorders. 



11. A me&od for the treatment of diabetes, major depression, manic dq)ression, 
anxiety, schizophrenia and sleep disorders, in human or non-human maniTnaiR which 
method comprises the administration of a therapeutically effective amount of an 
antagonist to the human llCBy receptor. 



30 
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